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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in manag- 
ing farms and ranches; in selecting sites 
for roads, aude, buildings, or other struc- 
tures; and in judging the suitability of 
tracts of land for agriculture, industry, or 
recreation. 


Locating Soils 


All the soils of the Torrance Area are 
shown on the detailed map at the back of 
this publication. This map consists of му 
sheets made from aerial photographs, Eac 
sheet is numbered to correspond with а 
number on the Index to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by a 

1, All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room ; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The Guide to Mapping Units can be used 
to find information. This guide lists all the 
soils of the Area in alphabetic order b 
map symbol. It shows the page where eac 
kind of soil is described, and also the page 
for the capability units, the range site, and 
the timber suitability group in which the 
soil has been placed. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 
information in the text. Translucent mate- 
rial can be used as an overlay over the soil 
map and colored to show soils that have the 
same limitation or suitability. For ex- 


ample, soils that have a slight limitation 
for a given use can be colored green, those 
with a moderate limitation can be color 
yellow, and those with a severe limitation 
can be colored red. 

Ranchers, farmers and those who work 
with the soils can learn about use and man- 
agement of the soils from the soil Pu 
tions and from the discussions of the 
capability units, range sites, and timber 
suitability groups. 

Those interested in woodland can refer 
to the section “Use of the Soils for Timber- 
land,” where the soils of the Area are 
grouped according to their suitability for 
trees. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the section *Use of the Soils for 
Wildlife." 

Ranchers and others can find, under 
“Use of the Soils for Range,” groupings of 
the soils according to their suitability for 
range and descriptions of the vegetation on 
each range site. 

Engineers and builders can find, under 
“Engineering Uses of the Soils” tables that 
contain test qata, estimates of soil proper- 
ties, and information about soil features 
that affect engineering practices and struc- 
tures. 

Scientists and others can read about how 
the soils were formed and how they are 
classified in the section “Genesis, Classifi- 
cation, and Morphology of the Soils." 

Newcomers in the Torrance Area may be 
especially interested in the section “Gen 
eral Soil Map,” where broad patterns of 
soils are described, They may also be inter- 

in the section Additional Facts 
About the Area.“ 


Cover: An area of Witt loam, 1 to 6 percent slopes, near the 


community of Manzano. The Manzano Mountains are in the 


ound. 
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SOIL SURVEY OF TORRANCE AREA, NEW MEXICO 


BY BOB G. BOURLIER AND R. E. NEHER, SOIL CONSERVATION SERVICE, AND D. B. CREZEE, K. J. BOWMAN, AND D. W. 
MEISTER, FOREST SERVICE i 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOLL CONSERVATION SERVICE AND FOREST SERVICE, IN 
COOPERATION WITH THE NEW MEXICO AGRICULTURAL EXPERIMENT STATION 


HE TORRANCE AREA consists of Torrance County 
and adjoining areas of the Cibola National Forest in 
Bernalillo, Valencia, and Lincoln Counties. It is about in 
the geographic center of New Mexico, east of the Rio 
Grande and on the western edge of the High Plains. 
Estancia, the county seat of Torrance County, is southeast 
of Albuquerque and south of Santa Fe. Distances by air 
from Estancia to the principal cities in the State are shown 
in figure 1. 
The Torrance Area is about 65 miles long and about 60 
miles wide, It contains 2,208,008 acres, or approximately 
3,450 square miles. The Cibola National Forest makes up 
about 116,120 acres іл the western part of the Area and 
about 138,450 acres in the southern part. 

The Estancia Lake Basin drains the Estancia Valley, 
which extends through the western part of Torrance 
County and the southern part of Santa Fe County. About 
two-thirds of the irrigated land in the Estancia Valley 
occurs in the Torrance Area. The uplands to the east of the 
Estancia Valley, and the mountainous lands generally, are 
not suitable for cultivation and are used for range and for 
timberland. Most of the dry cropland 1s in the western part 
of the Area, where climatic conditions are more favorable. 


How This Soil Survey Was Made 


Soll scientists made this survey to learn what kinds of 
soils are in the Torrance Area, where they are located, and 
how they can be used. They went into the Area knowing 
they likely would find many soils they had already seen 
and perhaps some they had not, As they traveled over the 
Area, they observed steepness, length, and shape of slopes; 
size and speed of streams; kinds of native plants or erops; 
kinds of rock; and many facts about the soils. They dug 
many holes to expose soil profiles. A profile is the sequence 
of natural layers, or horizons, in a soil; it extends from 
the surface down into the parent material that has not 
been changed much by leaching or by roots of plants. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 


Some of the field mapping was done by Л. J. Forks, J. А. 
HUGHES, L. G. BERGLAN. AND J. M. Осгеѕву, all of the Soil Con- 
servation Service, and by D. E. BUCHANAN of the New Mexico 
Agricultural Experiment Station. 
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Figure 1.—Location of the Torrance Area in New Mexico, 


in counties nearby and in places more distant. They classi- 
fied and named the soils according to nationwide, uniform 
procedures. To use this publication efficiently, it is neces- 
sary to know the kinds of groupings most used in a local 
soil classification. 
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Soils that have profiles almost alike make up a soil series. 
Except for different texture in the surface layer, the major 
5 of all the soils of one series are similar in thick- 
ness, arrangement, and other important characteristics. 
Each soil series is named for a town or other geographic 
feature near the place where a soil of that series was first 
observed and mapped. Witt and Manzano, for example, 
are the names of two soil series. АП soils in the United 
States having the same series name are essentially alike 
in those characteristics that affect their behavior in the 
natural landscape. Soils of one series can differ somewhat, 
in texture of the surface soil and in slope, stoniness, or 
some other characteristic that affects use of the soils by 
man. 

Many soil series contain soils that differ in the texture 
of their surface layer, According to such differences in 
texture, separ ations called soil types are made. Within & 
series, all soils having a surface layer of the ү texture 
belong to one soil type. Witt loam and Witt clay loam are 
two soil types in the Witt series. The difference in texture 
of their surface layers is a pparent from their names. 

Some types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affecti ing 
their use that practical suggestions about their manage- 
ment could not be made if they were shown on the 
map as one unit. Such soil types are divided into phases. 
The name of a soil phase indicates a feature that 1 ts 
management. For example, Witt loam, 0 to 1 percent 

slopes, is a phase of Witt loam, a soil type that has a slope 

'ange of 0 to 6 percent. 

After a guide for classi fyi ing and naming the soils had 
been worked ont, the soil scientists drew the boundaries of 
the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, and 
other details that help in drawing boundaries accurately. 
The soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enongh to be useful in planning 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil type or a phase of a soil type. Tt is not 
exactly equivalent, because it is not practical to show on 
such a map all the small, кел егей bits of soil of some other 
kind that have been seen within an area that is dominantly 
0f а recognized soil type or soil phase. 

In preparing some detailed maps, the soil scientists have 
а imos jem of delineating areas where different kinds of 
soils are so intricately mixed or oceur in such small indi- 
vidual tracts that it is not practical to show them sep: 
rately on the map. Such a mixture of soils is shown on the 
map as one mapping unit and is called a soil complex. 
Ordinarily, a 2. is named for the major kinds of 
soil in it, for example, Kim-Otero-Pastura com plex. 

Another kind of mapping unit is the undiff bread 
group, which consists of two or more soils that may occur 
together without regularity in pattern or relative propor- 
tion. The individual tracts of the о soils could 
be shown separately on 1 map, but the differences be- 
tween the soils are so slight that the separation is not 
important for the objec tives of the soil survey, An example 
is Otero and Palma soils. 

Some mapping units contain more than one kind of soil 
in a pattern more open and less intricate than that of a soil 
complex. Such а mapping unit is called a soil association. 
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A soil association differs from a soil complex in that its 
component soils could be mapped separately, at ordinary 
scales such as 4 inches per mile, and would be if practical 
advantages made the effort worthwhile. A soil association, 
like a soil complex, is named for the major soils in it, for 
example, Witt-Harvey-Pinon loams, 1 to 9 percent slopes, 

Most surveys include areas where the soil material is so 
rocky, so shallow, or so хи worked by wind and 
water that it cannot be classified by soil series. "These 
areas are shown on the map like other mapping units, but 
they are given descriptive names, such as Badland, and are 
called land types. 

While a э survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
ineering tests. Laborat tory data from the same Eds 
f soils in other places are assembled. Data on yields of 
crops under defined | are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are esti- 
mated for those soils that are suitable for ‘cultivation, 

But only part of a soil wi 1s done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been as- 
sembled. The mass of detailed information then needs to 
be organized in such a way that it is readily useful to 
different groups of readers, among them ranchers, farm- 
ors, engineers, and homeowners, Grouping soils that are 
similar in suitability for each specified use is the method 
of organization commonly used in soll surveys. On the 
basis of yield and practice tables and other data, the soil 
ntists set up trial groups. They test these groups by 
further study and by consultation with farmers, agrono- 
ts, engineers, and others, then adjust them according 
to the results of their studies and consultation, 'T hus, the 
groups that are finally evolved reflect up-to-date knowl- 
edge of the soils and their behavior under present methods 
of use and management, 


Soil Survey Intensities 


Part of the Torrance Area was т mapped at low intensity 
and part at medium intensity (fig. 91. 

Rangeland and timberland were mapped at low inten- 
sity. The soils were examined at moderate to wide inter- 

vals. In several places two or more soils were mapped 

together as a complex or an association. Each of these 
multiple mapping units was named for the major soil 
E 19 5 occurring in it, and the dominant soil was named 
‚ for example, Kim-Otero-Pastura complex. Tf the 
acreage of an individual soil was large enough, that soil 
was mapped separately. А. wide range of slope was per- 
mitted within a unit if there was no major difference in 
use and management, 

The major dry farming areas and the major areas used 
for irrigated crops were surveyed at medium intensity, 
The soils were кош at closer intervals than those 
mapped at low intensity and were mapped in more detail 
and at а larger scale, Most mapping units consist of 
individual soils, rather than of associations or complexes, 
Slope classes were combined if there was no significant 
difference in use and management. 

The scale of the soil maps at the back of this survey is 
the same for both intensities, and the soils are discussed 
in the test without reference to survey intensities, 
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Figure 2.—Land use and survey 
land and grassland—low intensity. 2. 


Physiography, Relief, and uiu 


The western two-thirds of the Torrance Area 
lies within the Basin and Range Province, and the ¢ aster 
third in the Great Plains Province (5).2 The main physi- 

cal feature is the Estancia Valley, a relatively flat basin 
oriented in a general north and cm . tion and com- 
pletely su irrounded by higher land. The valley is about 
12 miles long and as much as 1 mile PUN A number of 


* Italicized numbers in parentheses refer to Literature Cited, 
page 148. 


intensities in the Terrance Area. Legend: 1. 
Major dryfarming area—medium intensity. 3. 
4. Major grassland area—low intensity. 5. Cibola National Forest, 
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Cibola National Forest, Manzano Mountains; timber- 


Gallinas Mountains: timberland and grassland—low intensity. 
playa Iakes—the largest is Laguna del Perro—occur on 
its floor, Elevations in the valle range from about 6,000 
feet in playa areas to about 7,500 feet along the western 
border, where the valley merges with the Manzano Moun- 
tains, E levations reach about 6,400 feet where the northern 
end of the valley merges with a plateau in the southern 
part of Santa Fe County. 

The Manzano Mountains, along the western rim of the 
Estancia Valley, also form the western boundary of the 
Torrance Area, Т he western side of the mountains 18 very 
steep, but the eastern side is more gently sloping. Eleva- 
tions range from about 7,500 feet to 10,000 feet. 


Major irrigated farming area—medium intensity, 
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South of Estancia Valley the prominent 1 of 
the Chupadera Mesa rises about 500 feet above the valley 
floor. It is cut in several places by open valleys, so that 
much of the surface drainage is toward the Estancia Val- 
ley. The northeastern part of the Chupadera Mesa is gently 
rolling and is marked by a few shallow potlakes. The mesa 
rises toward the southeast, where it joins the Gallinas 
Mountains, The western р art is deeply dissected by many 
drainage channels. The highest elevation on the mesa 18 
about 1,200 feet. 

The Pedernal Hills rise on the eastern rim of the 
Estancia Valley. This range of hills is characterized by 
gentle to steep, rocky slopes. Elevations range from about 
6,200 feet to 7,600 feet. These hills mark the boundary 
between the Basin and Range Province and the Great, 
Plains Province. The Gallinas Mountains in the southern 
part of the Torrance Area also form part of the boundary 
between these provinces. 

The main physical feature in the Great, Plains Province 
is the eastward-sloping eastern uplands, These upland are 
indented by the relatively shallow and small Encino and 
Pinos Wells Lake Basins, and by still smaller adjoining 
basins. The elevations of these uplands range from about 
6,000 feet to 7,000 feet. The elevations of the Encino and 
Pinos Wells Basins range from about 6.100 feet to 6,500 
feet. 

East and southeast of these two closed basins are isolated 
buttes that stand above the general level of the potlake- 
marked terrain in the southeastern part of the Torrance 
Area. Similar features are prominent in the northeastern 
part also. In most places these uplands are gently rolling. 
The walls of Pintada Canyon and its tributaries are gen- 
erally steep and rocky. The valleys draining the eastern 
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The main physical features and geologic strata of the Torrance Area. 


slopes of the Pedernal Fills are broad and open but become 
more rugged toward the eastern boundary of the Area. 

Surface drainage of most of the Torrance Area is into 
closed basins, mainly Estancia, Encino, and Pinos Wells 
Lake Basins, and within these basins into playa lakes. 
Water stands on the surface of the playas only a short time 
before evaporating. Most surface drainage on the Chupa- 
dera Mesa is into sinkholes or potlakes. ‘The same is true in 
the southeastern part of the Area. Surface drainage from 
the southern slopes of the Gallinas Mountains and the 
southwestern corner of the ‘Torrance Area is into the 
trough called Jornada del Muerto. The Abo Canyon west 
of Mountainair and the w estern slopes of the Manzano 
Mountains drain into the Rio Grande. Surface drainage 
in the northeastern part of the Area is into the Rio Grande, 
by way of the Pecos River. 


Climate " 


The Torrance Area is about 700 miles from both the 
Pacific Ocean and the Gulf of Mexico, the sources of its 

rain and snow, The terrain and the elevations vary widely, 
and the climate ranges from semiarid in valley areas to 
subhumid in the western and southern mountains, In 
winter most of the moisture is brought in by storms that 
move inland from the Pacific Ocean. Storms that follow a 
southerly path across the continent, and especially those 
associated with cold low-pressure systems aloft, bring 
most of the moisture. The mountains along the western and 
southern borders of the Area catch much of the winter 


By GEORGE VON Escuen, State climatologist, U.S. Weather 
Bureau. 
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preeipitation, so winters are normally dry in the valleys on 
the leeward side of the mountains. 

As the path of the Pacific storms moves northw in 
spring, the general air cireulation changes aud brings 
moisture from the Gulf o£ Mexico he Jower elevations, 
more than 70 percent of the ye ure normally falls 
between the beginning of May aud the end of October. In 
the western and southern mountain ins, only about 60 per- 
cent of tho year’s precipitation is received in summer, but 
these areas also receive more winter moisture than those at 
the lower elevations. 

uch of the winter precipitation is snow, which aver- 
s about 20 inches a year In basin areas and more than 
feet in mountain areas. In the valleys snow norma Пу 
does not stay on the ground more than a few days, but the 
licher mountains are snow covered most of the winter in 
some years 
Most of the summer moisture falls during brief, but oc- 
casionally heavy, thundershowers. The more intense storms 
may drop several inches of rain in a short time and cause 
considerable local flooding. 
The average es precipitation differs considerably 
from one part of the ‘Area to another. The central basin is 
the driest area; it receives slightly more than 11 > of 
noisture in an average year. The annual precipitation is 
early 15 inches at the higher elevations in the east-central 
zart of the Area, but the amount decreases to about 18 
inches along the eastern border. The amount of precipita- 
tion increases rapidly with elevation, rising to more than 
29 inches at the higher elevations 1 n the mountains. . А usual 
characteristic of a semiarid climate is the wide range іп 
annual precipitation. At Estancia, in the valley, annual 
totals over a 39-year period have ranged from less than! 
inches to almost 24 inches. At Tajique, in the western foot- 
hills about 18 miles west of Estancia and about 1,000 feet 
higher, the annual totals over a 40-year period have ranged 


from 815 inches to more than 32 inches. Table 1| gives 
precipitation data for Tajique and Estancia. 

The temperature pattern of t the Area, as shown ita 
is characteristic of a continental climate at these ele 
tions. It has the usual seasonal changes for its latitude, as 
woll as the wide annual and daily changes that are com- 
mon in the arid Southw est. The daily range in tempera- 
ture is usually about 80° F. but frequently exceed: s 
The annual range in temperature is about 100° to Ы 

Winters are rather cold at these elevations, but c lear, 
sunny weather in winter brings considerable daytime 

warming, and temperatures in the midforties are common. 
The clear winter weather also favors nighttime cooling, 
and minimum temperatures usually are ‘below freezing 
from mid-October to mid pri and below zero sever al 
times each winter. In most шэнэ temperatures decrease 
with inereasing elevation, but in the Torrance Area the 
cle aucerlike terrain of the 


ar, dry wit nter weather and the s 
closed basin form a perfect combination for nighttime 
radintional cooling, air drainage, and sharp temper ature 
inversions over the lower valleys. As a result, minimum 
winter temperatures in the valleys average sev eral de 
lower than those recorded 1,000 feet hig jer in the 
rounding mountains, 

In summer the daytime temperature usually exceeds 
90° F. on about 30 days each year. A temperature as high 
as 100° is rare in the ‘valleys, and suc Ка temperature has 
never been recorded at the higher elevations in the west- 
e-. ‘the Aren. 

freie al shows the probability of occurrence of the last 
Hemme Temper ature in spring and the first in fall, and 
other temperature thresholds. 

The temperature data are based on readings made in 
an instrument shelter about 5 feet above the ground. 
Temperatures аб ground level may be several degrees 
lower than those recorded in the shelter, and freezing 


TABLE d.—Precipitation data for Tajique and Estancia 


One year in 5 will Кале 
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Inches 


January 1. 


February... | | 
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May. 1. 50 ( 
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November Р 87 
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TABLE 2.— Temperature data for Tajique and Estancia 


[ву 


Average daily 


tion at Bohnen 7,100 W at шы 6,107 feet] 


"Temperature 


'Two years in 10 will have at least 
4 days with— 
Average daily 


Month maximum minimum i ) 
| | | Maximum tempera- | Minimum tempera- 
| | | ture equal to or | iure equal to or 
| | higher than lower than— 
Tajique | Estancia ajique | Estancia | Ta | Estancia Tajique | Estancia 
ge | 8-3 on HE RM — 3 — r = ГИНЕ 
| | эр, | өр, | сон | ер, 
JOU КЕ СЕНИН ЕЕ ЕРТЕК кк МЫЗ 45 46 17 15 56 | 2 -1 
ТЕ e Wa ew a 47 52 20 19 | 58 | 3 5 
Mareh. 53 58 23 24 | 68 | 11 11 
April... 63 07 30 | 32 76 15 19 
May... 72 76 38 39 | 84 24 30 
June 59 56 46 | 47 | 92 56 58 
July... 83 58 51 52 | 92 | 44 46 
August. 81 56 50 511 89 44 45 
Septembe 4 ЖА | 76 51 44 43 86 35 38 
October Вал sana. " ҮРС 65 70 34 33 | 76 24 22 
NOVO Ој e мэргэн 8 53 | 57 23 20 | 65 | 9 8 
сеет рет ы asi анаша 45 | 45 19 15 | 58 52 4 ! 
bon aS 64 68 33 33 1921 196 | Aus 8-0 
1 Average annual highest maximum. 2 Average annual lowest minimum, 
"ГАВ 3.—Probabilities of specified low temperatures in spring and in fall at Tajique and Estancia 
[Elevation at Tajique 7 7,100 feet; at Estancia 6,107 feet] 
Probability 24° F. 289 Е, 32? F. 36? Г. | 40° F. 
Tajique | Estancia | Tajique Estancia Tajique | Estancia Tajique | Estancia Tajique | Estancia 
Spring: | 
1 усаг in 10 lator than... May S June 1. June 7 June 5 June 19 June 18 | June 2 June 29 
2 years in 10 later than... May | May 5 May 22 Мау June 3 May 29 June 16 June 11 | June 2 June 19 
5 years іп 10 later than... Apr. 28 | Apr. 20 Мау 10 | May 4 Мау 23 | May 15 | June 5 June 4 | June 18 June 14 
| i i | | | | 
Fall: | | | | . 5 | 
1 year in 10 earlicr than Oct. 27 | Sept. 20 Sept. 20 Sept. 19 Sept. 10 Sept. 7 | Rept. 1 Аце. 26 
2 years in 10 earlier than. Oct. 4 Oct. 4 Sept. 24 Sept. 24 Sept. 12 Sept. 11 Sept. 4 Sept. 1 
ears in 10 earlier than. | Oct. 15 Oct. 11 Oct. 3 Oct. 3 | Oct. 21 | Sept. 15 | Sept. 11 | Sept. 10 


temperatures may occur at ground level both later and 
earlier than the dates indieated. 
Wind velocities have not been recorded in the Torrance 
Area, but records at Otto Airport, just across the survey 
boundary, show an average annual wind velocity of T. 1 
miles per hour. The windiest season normally comes late 
in winter and in spring, when the average hourly velocity 
approaches 10 miles per hour. Occasionally during this 
period, velocities of more than 30 miles per hour persist 
for several hours. This is also usually the driest season of 
the year, and wind causes considerable erosion of soils 
that lack adequate plant cover. Most of the : strong winds 
blow from a westerly direction, but local topography has 
considerable influence on both wind direction and velocity. 


Many of the summer thundershowers are accompanied 
by hail, and such storms seriously damage cultivated crops. 
Since most of the Area is rangeland or is uncultivated, the 
actual hail damage has been negligible 1n most vcars. 
Sinall tornadoes have been sighted in the Area, but re 
corded storms have been brief and have occurred over open. 
country so that tornado damage has not been substantial. 

The average annual relative humidity i js about 50 per- 
cent. The weather ін generally drier late in winter and in 
spring, and the relative humidity usually falls to about 
80 percent, and frequently below 20 percent, during the 
warmer part of the day. Dry air is usually associated with 
periods of temperature extremes, and consequently, the in- 
frequent high or low temperatures cause little discomfort. 
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In a semiarid climate the amount of precipitation 18 
usually marginal for farming. It varies considerably, and 
there may be prolonged periods without measurable us 
ture, In "winter, or Trom September through March, t he 
average time between rainfalls of 0.25 inch or more is 42 
days in the valley areas, but only 20 days in the western 
and southern mountain areas. Periods of 100 days or more 
jebween such rains are not at all uncommon, and a period 
of 213 days, from December 1, 1933 to July 7, 1034, was 
recorded at Estancia without n day when there was as 
much as 0.25 inch of rainfall. In summer the average time 
between rains of 0.25 inch or more is about 11 day: s, both 
in the valleys and in the mountain areas. 


General Soil Map 


The general soil map at the back of this survey shows, m 
color, the soil a: шоок in the Torrance Area, А soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major ios and at least one minor soil, and it is named for 
the о soils. The soils in one association may occur in 
another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in an area, who want to 
compare different parts of an area, or who want to know 

the location of large tracts that ar е suitable for a certain 

kind of farming or г other land use. d a map 1s not suit- 
able for planning the management of a farm or field, be- 
CAUSE 5 soils in any one association ordinarily dut fer in 
slope, depth, stoniness, drainage, and other characteristics 
that affect management. 

Iu this Area there are 11 soil ass 
diseussed in the following pages. 


These are 


ociations. 


Supervisor ~ 
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1. Washoe-Ildefonso association 


Strongly sloping to steep, stony soils formed in та 
alluvium 


This association is on the western foot slopes of the 
Manzano Mountains. It consists of gravelly, cobbly, and 
stony soils (fig. 4) and makes up about 1 percent of the 
Torrance Area. 

W. ashoe soils, the most extensive tn the association, con- 
tain large amounts of gravel and cobblestones. They have 
a thin surface layer of brown cobbly loam. Below this is 
a moderately t thick subsoil of reddish-brown gravelly clay 
loam, over а pinkish- white layer of gravel cemented with 
lime. 


Ildefonso soils have a thin surface layer of dark-brown, 
limy stony sandy loam, They have a subsoil of limy 
gravelly v loam. Below this is very gravelly sandy Joan, 
hig! ı in content of lime and weakly cemented in the upper 
part. 

Also in this association are gently sloping to 9 
sloping Scholle soils, which are sh hallow over soft lime, 
and gently sloping to strongly sloping Tesujo soils, which 
are deep and very £ gravelly and are leached free of Time. 

The soils of this association are not well suited to in- 
ПАР of earthen structures, such as fa 1 ponds, be- 

use of rapid seepage in the 5 sandy and gravelly strata, 
The topsoil can be used as fill in pond ar ban erate if 
adequately compacted. . to carry water for live- 
stock ean be installed, but they must be bedded with 
topsoll in the very rocky or grav elly areas, Diversions, ter- 
races, und waterways are not used in this association, be- 
cause of the steep slopes and the unfavorable properties 
of the soils. The gravel, cobblestones, and stones are suit- 
able for use as riprap or as material for pervious blankets. 


Laporte Y 


Sandia Formation (Sandstone j 


^ Laporte - Rock outcrop 


Figure 4.—Major soil series of associations 1, 2, and 3. 
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This association is used mainly as native range. The 
vegetation is sparse because the climate is hot and dry. 
Short and mid grasses, juniper, cactus, and yucca make 
up most of the plant cover. 


2. Salas-Rock outcrops and slides association 


Steep or very steep, stony soils on mountains, and Rock 
land. | 


This association is on the western slopes of the Manzano 
and Gallinas Moi ns. It consists of steep or very steep, 
stony soils (see 


апа of rock outcrops, rock slides, 
rock cliffs, and c 


Pments. The rock areas on the slopes 
of the Manzano Mountains are made up mostly of lime- 
stone exposed on the uplifted escarpment face and igne- 
ous intrusions below the limestone. The rock areas on the 
slopes of the Gallinas Mountains are sandstone and fel- 
site. This association makes up about 9 percent of the 
Torrance Area. 

Salas soils, the most extensive in the association. have 
a surface layer of dark-brown stony loam. Their subsoil 
is reddish-brown stony clay loam. Their parent material 
weathered from light olive-eray schist bedrock. 

The rock outcrops and slides are very steep, Geologic 
erosion removes the weathered rock material about as 
as it accumulates, and there is seldom enough soil to sup- 
port plants. 

Also in this association are Erramouspe and Osha soils, 
which are steep to very steep. Erramouspe soils are on 
slopes of the Gallinas Mountains, They are stony and 
droughty. Osha soils occur as piedmont fans on canyon 
side slopes of the Manzano Mountains. They ате 
calcareous, 

This association is generally not suited to conservation 
engineering structures, because the areas are steep and 
rocky and inaccessible. Some of the rock is suitable for use 
as riprap or as material for pervious blankets. In places 
there is enough soil material for constructing embankment- 
type ponds in the narrow, V-shaped drainageways that oc- 
cur in the association. Concrete structures or small earthen 
dams can also be installed. 

‘This association is used mainly for production of native 
forage for livestock and for wildlife habitats. The vege- 
tation is mainly pinyon and juniper, short and mid grasses, 
mountain-mahogany, and cactus. Springs provide water 
for livestock and wildlife. 


3. Wilcoxson-Supervisor-Pino association 


Gently sloping to very steep soils formed over limestone, 
sandstone, schist, and felsite 

This association is on forested mountain slopes at the 
highest elevations of the western and southern parts of the 
Torrance Area. It consists of mode deep and deep, 
stony and nonstony, acid soils (see|fi and makes up 
about 1 percent of the Area. 

Wilcoxson soils, the most extensive in the association, 
have a thin layer of decomposing forest litter over a thin 
surface layer of very dark grayish-brown stony loam. 
"Their subsoil is brown stony clay that is leached nearly 
free of lime in the upper part but has some visible lime in 
the lower part. Limestone bedrock is at a depth of about 
20 to 30 inches. 

Supervisor soils, which are acid and very steep, occur 
on north- and east-facing slopes. They normally have a 
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thin layer of decomposing forest litter over a thick layer 
of dark grayish-brown loam. This layer grades through 
a moderately thick layer of grayish-brown very stony 
loam to a substratum of very pale brown very stony loam. 
Schist bedrock is at a depth of about 30 inches. 


Pino soils, the least extensive of the major soils of the 
association, are on gently sloping crests and steep side 
slopes of ridges. They normally have a thin layer of de- 
composing forest litter over a moderately thick surface 
layer of brown silt loam. Their subsoil is brown to light 
yellowish-brown, acid clay, and the substratum is pale- 
yellow, massive clay. In places limestone bedrock is at a 
depth of about 4 feet. 

Also extensive in this association are Pinata soils, which 
are on moderately steep to very steep side slopes of ridges 
in the southern part of the Area. These soils normally have 
a thin layer of decomposing forest litter over a thick sur- 
face layer of stony loam that is very dark grayish brown 
in the upper part and pinkish gray in the lower part. The 
subsoil consists of about 3 feet of reddish-brown stony clay. 
Tt overlies acid felsite bedrock. 

Also in this association are forested soils of the Capillo, 
Fortwingate, Fuera, Stroupe, Tampico, Tecolote, and other 
series, 

Most of the soils of this association are underlain by 
bedrock at a depth of 2 to 5 feet. Pit-type ponds are im- 
practical to construct, but shallow excavations can be made 
to obtain material for constructing embankment-type 
ponds in the less sloping areas. Diversions can be con- 
structed on the gentle slopes for diverting runoff into the 
reservoir area. 


` 


Tampico soils, which occur in narrow drainageways, 
are more suitable than other soils of this association for 
ponds and reservoirs, provided excavation does not expose 
the gravelly substratum. If the gravelly material is ex- 
posed, it should be platted with nongravelly soil and 
compacted when moist. 

Pipelines for stock water can be installed, but only with 
difficulty. The depth of the installation would need to be 
at least 2 feet because of the winter cold to be expected at 
these elevations. If depth to bedrock is less than 2 feet, it 
is necessary to bed plastic pipe with soil that is relatively 
free of rock, then build up a thick mound of soil over the 
pipe to protect it against freezing, 

This association is well suited to engineering structures 
generally used in developing recreational facilities. 

The soils of this association receive the largest amount of 
effective precipitation, are exposed to the widest seasonal 
variations in temperature, and occur on many of the steep- 
est slopes, vet they are the least eroded and the most 
productive of the mountain soils in this Area. They produce 
most of the commercial timber harvested in the Area and 
provide fine habitats for deer, bear, and turkey. Livestock 
graze on these soils. The vegetation is mainly ponderosi 
pine, limber pine, Donglas-fir, white fir, and alligator 
juniper, with an understory of deciduous oaks and shrubs 
and a ground cover of short and mid grasses, Fresh-water 
springs are common, and they provide ample water for 
livestock and wildlife, and for human consumption. Most 
of the recreational facilities within the Cibola National 
Forest are in this association. 
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4. Witt-Wileoxson-Turkeysprings association 
22 


ily sloping to very steep soils formed over limestone, 
sandstone, and shale and in valley fill; on foothi 
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This association is mainly in the foothills on the eastern 
slopes of the Manzano Mountains. Tt consists of deep, 
gently sloping to strongly sloping, upland soils and shal- 
low and moderately deep, steep to very steep, wooded 
soils (fig. 5). It makes up about 12 percent of the Torrance 
Area. 

Witt soils, the most extensive in the association, occur 
on gently sloping to strongly sloping alluvial fans. They 
have a thin surface layer of light-brown to brown loam. 
Their subsoil is reddish-brown to dark-brown clay loam 
that is leached free of lime in the upper part. Below this 
is pinkish-white, limy loam. 

Wileoxson soils are on upland ridge crests and on 
benches between ridges of shallow soils. They are gently 
sloping to strongly sloping. They have a moderately thick 
surface layer of dark-brown clay loam over а subsoil of 
very hard, reddish-brown clay that is limy in the lower 
part. The substratum is pinkish-white, very limy silty clay 
loam that grades into weathered limestone at a depth of 
about 4 feet, except m stony areas. 

Turkeysprings soils are the least extensive of the major 
soils of the association, but they are the most prominent 
because of their stoniness and steep, wooded slopes. ‘They 
oceur ов side slopes of ridges. They have a thin layer of 
decomposing forest litter over a moderately thick surface 
layer of dark grayish-brown stony loam. Their subsoil is 
brown stony clay that contains some visible lime in the 
lower part. Below this is a substratum of very pale brown, 
limy, very stony silt loam. Limestone bedrock is at a depth 
of 4 feet or less. 


witt Loam 


Pinon and Laporte soils occupy a large acreage in this 
association, These are shallow soils on crests and side slopes 
of ridges. Alicia, Eneierro, and Washoe soils make up the 
rest of this association. 

Witt soils have the best overall properties for engineer- 
ing installations. They are moderately to slowly permeable 
and have moderate to high shrink-swell potential. Farm 
ponds, diversions, terraces, and pipelines can be installed 
easily because the soils are deep and free of stones, 

Wilcoxson soils also have good properties for engineer- 
ing installations, such as terraces und diversions. In stony 
areas, however, where bedrock is at а depth of only 16 to 
30 inches, these soils are unsuitable for construction of pit- 
type farm ponds or stock-water pipelines. 

'Turkeysprings soils can be used for constructing diver- 
sions and embankments for farm ponds, but care must be 
taken to have enough soil in the fill to make the embank- 
ment homogeneous, rather than mostly stone in some 
places. 

Pinon and Laporte soils are not suitable for installation 
of conservation engineering structures, because bedrock 
is only about 10 inches below the surface. Alicia soils are 
suitable for construction of farm ponds, terraces, and di- 
versions, and for installation of pipelines. Encierro soils 
are unsuitable for conservation engineering structures, be- 
cause they are rocky and are underlain by sandstone bed- 
rock at a depth of only 9 inches. Washoe soils are gravelly 
and have moderate seepage, but they сал be used for water 
storage if the soil is adequately compacted. 

The limestone rock that is near the surface in the Tur- 
keysprings, Laporte, and Pinon soils is suitable for crush- 
ing for construction uses. 

Many of the deep, upland areas in this association have 
been dryfarmed in the past, but in recent years most of 
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Figure 5.—Major soil series of association 4. 
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these areas have been returned to native gruss, Wheat, 
corn, and pinto beans are the principal crops on the re- 
maining cropland, Much of ihis association is heavily 
wooded with pinyon and juniper, which provide a suita- 
ble habitat for deer, bear, and turkey. Some of the trees 
are harvested for fenceposts and firewood. Short and mid 
grasses, cool- and warm-season grasses, and cholla cactus, 
make up most of the ground cover. Much of this associa- 
tion provides good summer range for livestock. Major 
creeks and streams provide water, 


5. Witt-Harvey-Manzano association 


Nearly level to strongly sloping soils formed in valley ЈИ 
or mined alluvium 


This association (fig. 6) is in the western and sonthern 
parts of the Torrance Area, It occurs on crests and side 
slopes of piedmont fans, on flood plains, and in swales. 
It consists of moderately deep and deep upland soils, The 
association makes up abont 14 percent of the Torrance 
Area. 

Witt soils, the most extensive, are mainly on the pied- 
mont crests. ‘They have a thin surface layer of light-brown 
loam that is leached free of lime. They have a thick sub- 
soil of reddish-brown to dark-brown’ clay loam that is 
leached free of lime in the upper part. Pinkish-white, 
very limy loam begins at a depth of about 4 feet. 

Harvey soils are mainly on the truncated side slopes of 


fans and are gently sloping to strongly sloping. They are 
limy to the surface. In most places they have a moderately 
thick surface Jayer of light-brown or grayish-brown loam. 
The lower part is more limy than the upper part. This 
layer grades through very pale brown loam to very limy 
pink loam that is nearly impervious to roots, 

Manzano soils have a thick surface layer of grayish- 
brown loam or clay loam over a thick subsoil of dark 
grayish-brown clay loam. They have a substratum of limy, 
brown light clay loam that is readily penetrated by roots, 
air, and water. They occur in swales and on flood plains. 

Also in this association are Tapia, Pinon, and Dean soils, 
which are shallow, and Wileoxson soils, which are deep. 
There are also areas of Carnero and Clovis soils, 

Witt, Harvey, and Manzano soils have good overall 
characteristics for engineering installations. They are 
moderately to slowly permeable and have а moderate to 
high shrink-swell potential. They are well suited to irri- 
gation structures and engineering practices, They are deep 
and free of stones. Farm ponds, diversions, terraces, and 
pipelines can be installed easily, 

Tapia soils are underlain by semi-indurated caliche at 
a depth of less than 35 inches. They are not suitable for 
farm ponds, but diversions, terraces, and pipelines can 
be installed with little difficulty. Pinon soils are not suit- 
able for conservation engineering structur 8, because they 
ате underlain by bedrock at a depth of only about 10 


H 
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Figure 6.—Major soil series of association 5, 


TORRANCE 


inches. Dean soils are gravelly and are moderately to 
rapidly permeable, Т hey | are not suitable for farm ponds. 
Diversions and terraces can be installed with difficulty. 
Wileoxson soils have good characteristics for conserv: ition 
engineering structures, except farm ponds. Their shallow- 
ness over bedrock makes them unsuitable for pit-type 
ponds. 

This association was formerly a major area for dry- 
land farming, but crop failures were common because of 
the unfavorable climate, and many farms were returned 
to rangeland. Nevertheless, this association is still the most 
extensively dryfarmed part of the Torrance Area. Wheat, 
corn, and pinto beans are the principal creps. About 45 
percent of the irrigated acreage in the Area is in this as- 
sociation, Alfalfa, corn, pinto ' beans, w heat, and potatoes 
are the main crops. Witt soils, the main dryland soils, are 
also the most extensively eroded soils of the association. 
Manzano soils are the most fertile and most productive 
eropland and rangeland soils of the Torrauce Area. The 
Pinon soils in this association are wooded. 

Much of the acreage of this association in the southern 
part of the Area has moderate to heavy stands of pinyon 
&nd juniper, whieh provide not only habitats for wildlife 
but "um fenceposts and firewood, 

Areas of this association not used for cultivation or 
trees are used for range, Short and mid grasses and cactus 


are the dominant vegetation. 


6. 


Willard-Ildefonso-Karde association 


nis On 
сар sois formed in wind- 


4 to strongly sloping soils formed in lake sedime 
⁄ s; gently sloping to s 
deposited materials on hills 


This association (fig. 7) consists of shallow and moder- 
ately deep, saline and nonsaline soils on lake terraces and 
wind-deposited hills. Tt includes the Estancia, Encino, and 
Pinos Wells Lake Basins. The association makes up about 
15 percent of the Torrance Area 
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Willard soils, the most extensive, are slightly saline near 
the lake margins, and they are progressively more saline 
toward the center of the lake basins. About two-thirds of 
the acreage of Willard soils is moderately to strongly 
saline and is affected by alkali, These soils have a mod- 
erately thick surface layer of light brownish-gray loam 
and a subsoil of pale-brown, limy clay loam. Below this 
is very limy, light yellowish- brown light clay loam. Lacus- 
trine lake sediments generally begin at a depth of about 
2 feet, but the depth ranges "from about 10 inches to 30 
inches, 

П о solls oceur on the margins of the lake basins, 
on shoreline benches, They have a moderately thick sur- 
face layer of brown to pale- brown, Пту fine sandy loam 
and a subsoil of pale-brown, limy gravelly fine sandy loam. 
Below this is very pale brown, very limy gravelly fine 
sandy loam. In places the sur face] ayer 18 loamy fine sand. 

Karde soils occur on wind-deposited dunes or hills on 
the leeward side of playa lakes. The playas are near the 
center of the lake basins. These soils have a thin surface 
laver of light-gray, limy loam over several feet of pale- 
yellow silt loam that is high in content of lime and solu- 
ble salts. They are moderat tely to strongly saline. 

Also in this association are the moderately deep, coarse- 
textured Pedrick soils, the deep and fertile Manzano soils 
on broad flood plains near the lake margins, and the alka- 
line Harvey soils near the western margin of the Estancia 
Lake Basin. 

The nonsaline areas of Willard soils are suitable for all 
irrigation. structur Both the saline and nonsaline areas 
are suitable for farm ponds, diversions, and stock-water 
pipelines. The use of uncoated metal pu. is not ad- 
visable in areas of Willard loam, strongly saliue, because 
of the corrosion hazard. 

Ildefonso soils are suitable for all irrigation installa- 
tions. They are erodible and rapidly permeable and are 
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Figure 7.—Major soil series of association 6. 
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not well suited to embankments or farm ponds because 
of a seepage hazard. Pipelines ean be installed. 

Karde soils are suitable for building stock ponds, diver- 
sions, and terraces, Pipelines can be installed easily. 

Pedrick soils are erodible and are rapidly permeable. 
They make fair embankments, but rapid seepage can be 
expected if they are used for farm ponds, because the soil 
material is difficult to compact. 


Harvey soils in this association are normally alkaline 
and saline. They are well suited to all conservation engi- 


neering structures or practices, but stock-water pipelines 
should be of plastic material because of the hazard of 
corrosion of metal pipes. 

About 55 percent of the irrigated acreage in the Area 
is in this association. The main irrigated soils are the 
Manzano soils, the Ildefonso soils, and the nonsaline areas 
of the Willard soils. Alfalfa, pasture, corn, sugar beets, 
and barley are the principal crops. The rest of this associa- 
tion is used for range. Short and mid grasses and chamiza 
are the main vegetation. Salt-tolerant grasses are domi- 
nant. There are few trees except those planted around 
farmsteads. Underground water is abundant in most 
places, but the w ater in the lower part of the lake basins 
is generally unsuitable for 5 The saline-alkali 
Willard soils should not be irrigated, | because most crops 
cannot tolerate the salt. 


7. Clovis-Otero-Rock land association 


Gently sloping to very steep soils formed over acid igneous 
rocks and in valley fill 


This association occurs mainly in the Pedernal Hills, 
but also as smaller areas in the eastern part of Torrance 
County. It consists of both deep and shallow soils that 
formed in valley fill washed from the surrounding hills. 
The association makes up about 6 percent of the survey 
Area. 

Clovis soils, the most extensive in the association, occur 
on upland piedmont fans. They are gently s sloping to 
moderately sloping. In most places they have a thin sur- 
face layer of lime-free brown loam. "Their subsoil is brown 
to light-brown clay loam that is limy in the lower part. А. 
substratum of pink loam, nearly impervious to plant roots, 

sata depth of about 30 inches. 

Otero soils also are on fans, mainly near the western 
and southern edges of the association. They are ge Шу 
sloping to strongly sloping and are slightly hummocky in 
many places. In most places they have a thick surface 
layer of light-brown fine sandy loam that contains some 
lime, Their subsoil is light-brown fine sandy loam that 
contains more lime than the surface layer, The substratum 
is very limy, very pale brown fine sandy loam that is 
permeable to roots, air, and water. In places the surface 
layer is leached free of lime. 

"Rock land occurs on strongly sloping to very steep hills 
and mountain slopes. It consists mainly of pe bbles, cobble- 
stones, stones, and boulders, of all sizes and shapes. Cobble- 
stones and stones 10 to 20 inches in diameter are the most 
common. There is little or no soil material between the 
rocks, and consequently little vegetation. 

Also in this association are Kech, Scholle, and Chilton 
soils, which are shallow and grav elly. Kech soils are on 
low hills and ridgetops, Scholle soils on the upper part of 
piedmont fans, and Chilton soils on the side slopes of 
piedmont fans. 


Some of the areas of Clovis and Otero soiis have been 
dryfarmed, and most of these areas have been severely 
eroded by wind. Many abandoned fields have either re- 
verted to grassland by natural reseeding or have been 
seeded. 

Underground water is more difficult to obtain in this 
association than in other parts of the Area. The water 
table is deep, and dry holes are common. Ponds are needed 
to furnish water for livestock. Installation of pipelines 
should be considered if a source of water is available. 
Clovis and Scholle soils are well suited to both pit-type 
and embankment-type ponds, Otero and Chilton soils are 
too permeable to be suitable for ponds, and Kech soils are 
too shallow to be suitable for either ponds or pipelines. 
Clovis, Otero, Scholle, and Chilton soils are well suited to 
installation of pipelines. Otero soils are difficult to com- 
pact and are erodible. They should not be used for dikes, 
diversions, terr: aces, or embankments. 

This association is used mainly for range. The vegeta- 
tion is mostly short and mid grasses, cactus, and yueca. 
‘There is some pinyon pine and. juniper at the higher ele- 

vations and some scrub oak on areas of Rock land. Rock 
land and the gravelly hills offer a suitable habitat for 
antelope, and most of the antelope population of the Tor- 
гасе Area is in this association. 


8. Tapia-Dean-Pastura association 


Nearly level to strongly sloping soils formed over caliche 
on uplands 


This association, the largest in the survey Area, is almost 
entirely in the eastern part of Torrance County. It con- 
sists of shallow to moderately deep soils underlain by 

caliche. The association makes up 18 percent of the Tor- 
rance Area. 

Tapia soils, the most extensive in the association, occur 
on crests of piedmont fans. They are nearly level to mod- 
erately sloping and are . ately deep. In most places 
hey have a thin surface layer of brown loam. Their sub- 
soil is brown to light-brown clay loam. White, massive, 
fractured caliche is at a depth of about 20 inches; it re- 
stricts root penetration. The surface Tw and the upper 
"arb of the subsoil are leached free of lime. 

Dean soils occur both on erests and on side slopes of 
piedmont fans, They are gently sloping to strongly slop- 
ng and are shallow over partly cemented caliche. They 
rormally have a thin surface layer of light brownish- 
gray loam. Their subsoil is light- -gray gravelly loam, 
weakly cemented with lime in the upper part. This limy 
ayer grades to a less limy substratum of very pale brown 
gravell y loam. Grass roots are confined mainly to the 
surface layer, 


Pastura soils occur both on crests and on side slopes of 
piedmont fans. They are gently sloping to strongly s єр 
ing. They normally consist of less than 19 inches of light 
brownish-gray to pale-brown loam over indurated caliche. 

Harvey Rance, Prewitt, and Manzano soils make up the 
rest of this association, Harvey soils are deep and limy and 
occur on side slopes of the fans. Rance soils are moderately 
deep over gypsum. Prewitt and Manzano soils are deep, 
dark-colored, loamy soils in narrow drainageways. 


Many areas of Tapia soils have been dryfarmed and 
then abandoned. Erosion has removed much of the topsoil 
from these abandoned fields, and it is still a hazard. Nearly 
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all of the areas formerly cultivated have been reseeded to 
native grasses and returned to range. A few areas have 
been left to revert naturally to grass. 

The consolidated caliche underlying the major soils of 
this association interferes with construction of pit-type 
ponds for watering livestock. Embankment-type ponds are 
watertight, but sites suitable for such ponds are scarce. 
Usually, large areas must be stripped of topsoil in order 
to get enough soil material to build embankments. The 
best sites ure in areas of Prewitt and Manzano soils, two 
of the minor soils of this association, where enough good- 
quality soil material is available, In some areas the caliche 
underlying Dean and Pastura soils has been excavated for 
use in road construction, 

Pipelines can be installed in the soils of this association, 
but they must be bedded with topsoil in areas where there 
are coarse fragments of caliche, Rance soils are underlain 
by gypsum and, because of the piping hazard, should not 
be used for earthen structures. 

This association is used mainly for native range. Short 
and mid grasses and cactus are the main vegetation, but 
there are a few juniper trees, 


9. Penistaja-Steep rock land association 


Nearly level to strongly sloping soils on uplands, and 
moderately sloping to very steep rocky arcas on hillsides, 
mesa escarpments, and breaks 


This association is in the southern and eastern parts of 
the Torrance Area. It consists of shallow, moderately deep, 
and deep soils, and of steep rock land (fig. 8). The soils 
ure on upland piedmont fans, The rock land consists of 
moderately sloping to very steep hillsides, mesa esearp- 
ments, and breaks. This association makes up about 15 
percent of the survey Area. 

Penistaja soils, the most. extensive in the association, 
normally have a thin surface layer of brown fine sandy 
loam over a subsoil of light-brown or reddish-brown sandy 
clay loam. Below this is light reddish-brown fine sandy 
loam that is high in lime content but permeable to roots, 
air, and water, Penistaja soils are deep and are leached 
of lime to a depth of about 20 inches. 

Steep rock land is also extensive in this association, The 
rock is mainly sandstone. Thin layers of limestone cap the 
sandstone in some of the areas near the crest of escarp- 


Figure 8.—Landscape in association 9. Penistaja soils are on the 
piedmont fans in the foreground. Steep rock land is on the mesa 
escarpment in the background. 


ments and hills. The rock land rises some 500 feet or more 
above the lower lying uplands. Ledges and stairstep (ород- 
raphy are common, Shallow pockets of soil between the 
ledges support most of the plant life. 

Also in this association are moderately deep Hagerman 
soils and shallow Bernal, Travessilla, and Laporte soils. 

Farm ponds, diversions, terraces, and pipelines can be 
constructed in the Penistaja soils, but some seepage can be 
expected in ponds unless the soils are well compacted. In 
places it is necessary to plait the excavated pit with finer 
textured subsoil material. 

Hagerman soils are well suited to all conservation en- 
gineering structures, except farm ponds. In most places 
bedrock is too near the surface for pit-type ponds, but the 
surface layer and the subsoil are suitable for embankment- 
type ponds, In places the soil is too shallow over bedrock 
for pipelines, unless the rock is ripped or blasted out. 

Bernal, Travessilla, and Laporte soils are too shallow 
and the rock land is too steep and rough for engineering 
construction. Pipelines could be installed, but the rock 
would have to be blasted out. 

Erosion is a problem in constructing waterways on 
ITagerman and Penistaja soils, unless protective measures 
are applied, 

Nearly all of this association is used for range. The 
upland soils are the most productive grassland soils in the 
survey Area, The vegetation consists of light to heavy 
stands of pinyon and juniper, short and mid grasses, cac- 
tus, and yucca. Brush control is not difficult on the upland 
soils. The trees and understory vegetation provide a 
suitable habitat for deer. 

A few areas of Penistaja soils are used for small grains 
and row crops, There are many abandoned fields—for- 
merly in cultivation—that have been severely eroded by 
wind. Range reseeding has been successful on these old 
fields, 


10. La Fonda-Alicia-Rock outcrop association 


Gently sloping to strongly sloping soils formed in allu- 
vium from red beds; moderately sloping to very sleep rock 
outcrops 

This association is mainly in the eastern and southwest- 
ern parts of the Torrance Area. It consists of deep, loamy 
soils on upland piedmont fans and moderately sloping to 
very steep rock outcrops. This association makes up about 
9 percent of the survey Area. 

La Fonda soils, the most extensive in the association, 
normally have a thin surface layer of reddish-brown loam 
over а subsoil of light reddish-brown heavy loam. Below 
this is light reddish-brown loam that is more limy than the 
surface layer and the subsoil. 

Alicia soils have a moderately thick surface layer of 
reddish-brown loam. Their subsoil is reddish-brown clay 
loam that is leached of lime in the upper part. The sub- 
stratum is light reddish-brown, limy loam. 

Rock outcrops are moderately sloping to very steep. 
They are on side slopes of hills and escarpments, and in 
breaks areas. The rocks are dominantly red-bed shale, silt- 
stone, and sandstone, but some are limestone, gypsum, and 
caliche, These rocky areas erode rapidly, and soil accumu- 
lates too slowly to support much plant life. In places the 
outcrops are dissected by numerous shallow gullies, and in 
other places the surface relief has a stairstep appearance, 
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Tn some areas the slopes are nearly vertical, and the ridge- 
tops are 200 feet, above the surrounding uplands. 

Also in this association are Encierro, Chilton, Scholle, 

and Pinon soils and areas of Steep rock land. Encierro 
Bob are shallow over sandstone: they occur on rolling 
ridge crests and side slopes, Chilton soils are limy and 
gravelly; they occur on side slopes of piedmont fans. 
Scholle soils are gravelly; they occur on crests of gravelly 
piedmont fans. Pinon soils are shallow over limestone bed- 
rock; they occur on wooded ridge crests. 

The soils of this association are highly susceptible to 
water erosion, which rapidly forms deep gullies and can- 
yons. They are unstable and are difficult to seal. They also 
slake easily when saturated, and consequently are subject 
to piping. At times, spillways 2. Tepa after over- 
flow because of the erodibility of the soil 

Farm ponds ean be constructed in |: La Fonda and 
Alicia soils, Pit-type ponds with desilting basins are more 
suitable than other гурав, Pipelines for livestock water 

can be installed in all of the a of this association, with 
the exception of Pinon and Encierro soils, which are 
shallow. 

This association is mostly over red beds, and its soils are 
the most susceptible to w ater erosion of any in the survey 
Area, It is suited to gras st of the acreage is used 
for range. Short and sses, cactus, yucca, and 
scattered scrub trees are ihe main vegetation, A few areas 
are dryfarmed to row crops. ‘There are many old fields. 
and most of these are sev erely eroded. Thev are rapidly 
reverting to rangeland, either by seeding or by natural 
regener ation of fora ge plants, 


Il. Otero-Palma-Trail association 


d-reworked ma- 


Undulating to rolling soils forn 
terials onupland alluvial fans 


This association is mainly in the southern part of the 
survey Area. It consists mostly of deep, s sandy soils on 
undulating upland fans. ТЕ makes up about 4 percent of 
the survey 4) 


Otero soils, the most ae nsive, are limy, They normally 
have a moderatel y thick sur face 1 layer of H ght- ‘brown fine 
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or loamy fine sand over a subsoil of reddish-brown heavy 
fine sandy loam. The lower part is lighter colored and 
contains some visible lime. Below this is light reddish- 
brown fine sandy loam that contains much v isible lime. 

Trail soils are the least extensive of the major soils in 
this association. They are nonlimy. They normally have a 
thin surface layer of pale-brown loamy fine sand over deep 
deposits of brown fine sand. 

Penistaja and Chupadera soils make up the rest of the 
association. The Penistaja soils are deep and nonlimy ; they 
have a sandy clay loam subsoil. The Chupadera soils are 
ши ately deep and limy and overlie limestone bedrock. 

АП of the soils of this association are rapidly permeable. 
T lies are highly susceptible to water erosion and to wind 
erosion. 

Earthen structures constructed on these soils do not 
function satisfactorily unless sealing materials are used, 
Stock ponds often leak and are difficult to seal, Range 
pipelines are well suited to all of the soils, except the 
Chupadera soils, which are underlain by fractured lime- 
Sons ata depth of about 20 to 30 inches. 

This association is used mainly for native forage. It 
supports a moderate to heavy stand of pinyon and juniper, 
and some of the trees are cut for fenceposts and firewood. 
Short, mid, and tall grasses, and yucca are the common 
grow ad cover, Many old fields are scattered thronghout the 
association, and most have been severely eroded Љу wind. 
Only a few remain to be reseeded, These abandoned fields 
need protection from overgrazing until the plant cover is 
well established, 


Descriptions of the Soils 


This section describes the soils mapped in 
Area, in the pages that follow, 
scribed individually. Miscellaneous land es such as 
Badland, ave described in alphabetic order along with the 
soils, Following the name of each mapping unit is a symbol 
in Ne This symbol identifies the mapping unit on 

the detailed soil map. At the end of the deseription of each 
mapping unit are listed the capability unit, and the range 
site and timber suitability group, if any, in which the 


he Torrance 
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The approximate acreage and там extent of 
each mapping unit are given in table 4, Detailed technical 
descriptions of the soil series are given in the section 
“Genesis, Classification, and Mor phology of the Soils.” 
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Many of the terms used in the soil descriptions and other 


Alicia loam, 1 to 6 percent slopes (A. — This soil oc- 
curs on piedmont fans and valley fills on the uplands in 
the western and eastern parts of the Torrance Area, The 


surface layer, about 6 inches thick, consists of friable, red- 
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dish-brown, granular loam. It rests on a subsoil of reddish- 
brown clay loam that has weak subangular blocky 
structure. The subsoil, about 21 inches thick, is weakly 
calcareous. It grades to a substratum of light reddish- 
brown limy loam that is readily penetrated by roots. 

Included with this soil are small areas of La Fonda 
loam, 1 to 9 percent slopes; Manzano loam, 0 to 1 percent 
slopes: and Witt loam, 1 to 6 percent slopes. 

This soil is moderate in fertility and in organie-matter 
content. It is subject to severe water erosion and wind ero- 
sion when not protected by plant cover. Headeuts and gul- 
lies are common in areas that receive runoff from surround- 
ing areas, The water-storage capacity is moderate. Roots, 
air, and water penetrate readily. Surface runoff is slow to 
medium, depending on slope. Internal drainage is medium. 

This soil 1s used mainly for range. The native vegetation 
consists mostly of blue grama, galleta, sand dropseed, 
ring mulily, cactus, and light to moderate stands of scrub 
pinyon and juniper. Some small areas in the western part 
of the Area are dryfarmed to corn and pinto beans. Many 
fields have been abandoned. Some oos (омы left to revert. 
to the natural vegetation, and some have been reseeded 
to native grasses, (Dryland capability unit IVe-3 if in 
climatie zone 4, and VIs-2 if in elimatie zone 5; Loamy 
range site) 

Badland (5 to 30 percent slopes) (Ba).—This land type 
oceurs near the northeastern boundary of the survey Area. 
It eonsists of rough, broken, and disseeted areas with 
many drainage channels. A nearly vertical esearpment 
stands at the head of the many intermittent drainage- 
ways. This escarpment is being gradually eroded back into 
the uplands. Elevations vary by as much as 500 feet. 

About 75 percent of Badland consists of raw shale and 
sandstone outcrops. There is some—but not much—lime- 
stone, indurated caliche, and gypsum. About 25 percent 
of this land type consists of small areas of soils on the 
gentler slopes, The surface layer of these soils is loam to 
fine sandy loam in texture and brown or dark reddish 
brown in color. The subsoil is sandy clay loam or clay 
loam in texture and reddish brown or dark reddish brown 
іп color. The soils are normally noncalcareous. 

Included in mapping were small areas of Alicia loam, 
1 to 6 percent slopes; Hagerman fine sandy loam, 1 to 5 
percent slopes; and Bernal-Travessilla fine sandy loams, 

This land type is used only for production of native for- 
age. The vegetation is very sparse. It consists mainly of 
blue grama, sand dropseed, serub oak, and juniper. Bad- 
land is subject to severe water erosion, and grazing prac- 
tices that encourage plant. density and forage production 
are essential to keep erosion to a minimum. (The raw 
shale and sandstone outerops are in dryland capability 
unit VIIIs-1; the small areas of soils are in dryland 
capability unit VIIe-1. Badland occurs in climatic zone 
5. It is in Hills range site) 

Bernal-Slickspot complex (0 to 3 percent slopes) 
(8s).—This complex (fig. 9) occurs on uplands in the north- 
eastern part of the survey Area, Bernal soils make up 
about 70 Lo 85 percent of the acreage, and Slickspots, 15 
to 30 percent. Included are small areas of Travessilla fine 
sandy loam. 

Bernal soils have a surface layer of brown fine sandy 
loam about 3 inches thick. This layer is noncaleareous and 
has moderate granular structure. The subsoil is brown and 
reddish-brown sandy clay loam about 9 inches thick. The 


Figure 9—An area of Bernal-Slickspot complex. Slickspots, such 
as those in the foreground, are common in areas of Bernal soils. 


subsoil has moderate subangular blocky and prismatic 
structure. It rests abruptly on nonealeareous sandstone 
bedrock that has few fractures. 

Slickspots are barren areas that normally have a thin, 
eroded surface layer of light-brown loam. This layer is 
about. 1 inch thick and abruptly overlies a noncaleareous 
subsoil of dark reddish-brown blocky clay about 10 inches 
thick, The lower part of the subsoil contains substantial 
amounts of soluble salts and is normally strongly alkaline. 
The subsoil rests abruptly on noncaleareous sandstone bed- 
rock, coated in muny places with a thin layer of caleium 
carbonate. 

This complex, particularly the Slickspot areas, is sub- 
ject to severe wind erosion. The moisture-storage capacity 
is limited because the soils are shallow over rock. Bernal 
soils absorb water at a moderate rate, but Slickspots have 
a very slow intake rate. Runoff is slow to medium. 

Native range is the main use of this complex. Slickspots 
are mostly barren, but in places alkali sacaton and salt- 

rass grow near the edges. Bernal soils have a cover of 
alue grama, sand dropseed, ring muhly, cactus, yucca, and 
a few junipers. (Dryland са ability unit VIs 4, climatic 
zone 5; the Bernal soil is in Loamy range site) 

Bernal-Travessilla fine sandy loams (1 to 9 percent 
slopes) (8t)—This complex occurs on the crests and side 
slopes of foothills in the western, southern, and eastern 
parts of the survey Агеа Верда] soils are the more open 
part of the паре (hg. 10] They make up 40 to 60 
percent of the acreage. Travessilla soils also make up 40 
to 60 percent of the acreage, but most commonly a smaller 
part. than Bernal soils. Included in mapping were areas 
of Hagerman fine sandy loam, 1 to 5 percent slopes, which 
make up about 5 percent of the mapping unit, and areas 
of Laporte-Rock outcrop complex, Ph make up about 
2 percent. 

ernal soils are deeper and less stony than Travessilla 
soils. They have a surface layer of brown fine sandy loam 
about 3 inches thick. This layer is noncaleareous und has 
moderate granular structure. The subsoil is reddish-brown 
sandy clay loam, about 9 inches thick, that has moderate 
blocky and moderate prismatic structure. Noncalcareous 
sandstone bedrock that is fractured in the upper part is 
at a depth of about 12 inches. 

Travessilla soils are very shallow. They occur near rock 
outcrops and on convex ridges in the landscape. They con- 
sist of about 5 inches of noncaleareous granular fine sandy 
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Figure 10.—An area of Bernal-Travessilla fine sandy loams. The 
grassed openings among the trees are areas of Bernal soils, The 
wooded areas are Travessilla soils. 


loam over fractured noncalcareous sandstone bedrock. 
Stones and outcrops are common in Travessilla soils, In 
places they cover as much as 25 percent of the surface. 

Both Bernal and Travessilla soils are droughty, because 
they are shallow over bedrock. Fractures in the bedrock 
contain some soil material, which provides additional space 
for root growth and water storage. These soils absorb 
water readily and have moderate internal drainage above 
the rock. Runoff is medium to rapid and occurs mainly 
after the soil has beeome saturated. Water erosion 18 
moderate to severe. 

The main use of these soils is the production of native 
vegetation. The grass forage is grazed by domestic live- 
stock and wildlife. Posts and firewood are cut from the 
scrub trees. The underlying sandstone is a source of road- 
building material, The vegetation is sparse and consists 
mainly of blue grama, sand dropseed, galleta, snakeweed, 
cactus, some scrub oak, and moderate to heavy stands of 
pinyon and juniper. (Dryland capability unit VIIs-1, 
climatic zones 4 and 5; the Bernal soil is in Loamy range 
site; the Travessilla soil is in Shallow Sandstone range 
site) 

Blown-out land (0 to 2 percent slopes) (Bu)—This land 
type consists mostly of abandoned fields, formerly dry- 
farmed, that have been so severely eroded by wind that 
little or none of the original soil material is left (fig. i 
The original soils were probably of the Willard and Ped- 
rick series. These areas are mainly in the Estancia and 
Encino Lake Basins. The topography is undulating in 
places. 

Most of the surface layer has been blown away, and the 
underlying lacustrine deposits are exposed, These deposits 
are generally pale brown, olive, or yellowish in color, and 
they range from loam to clay loam in texture. Many areas 
contain strong concentrations of lime and soluble salts. 
Tn some places there is a thin, brown or light-brown sur- 
face layer that ranges in texture from loam to fine sandy 
loam, 

Some areas have undulating topography because wind 
removes soil from one place and deposits it in another. 
These accumulations are seldom more than 4 feet deep. 

These eroded areas are low in fertility and in organic- 
matter content. They absorb water at a moderate rate and 
have slow to medium internal drainage. Runoff is slow to 


Figure 11—An area of Blown-out land in the Encino Lake Basin. 
About 3 feet of soil material and parent material has been blown 
away. 


very slow. Water erosion is not a hazard, but controlling 
wind erosion is а continuous problem. In many places the 
lacustrine deposits restrict root penetration and thus make 
it difficult for native grasses to get established. 

Most of the fields are idle and have been either reseeded 
to native grasses or left to revert to grasses, Three-awn, 
ring muhly, alkali sacaton, blue grama, and sand drop- 
seed make up most of the vegetation. Some of the areas 
that are being grazed by livestock need to be fenced and 
protected from overgrazing until grasses have become well 
established. (Dryland capability unit VIs-3, climatic zones 
4and 5; Salt Flats range site) 

Саро loam, 15 to 50 percent slopes (Со). This soil 
occurs in the Manzano Mountains, in the western part of 
the Area, mainly on north- and east-facing slopes. It has 
about 3 inches of decomposing forest litter over a surface 
layer of about 3 inches of very dark brown, friable loam. 
The subsoil is dark grayish-brown clay loam that grades 
to dark yellowish-brown clay in the lower part. It has 
moderate blocky strueture and has been leached free of 
lime. This layer grades to partly weathered, calcareous 
shale at a depth of about 40 inches. 

Included in mapping were areas of Wilcoxson stony 
loam, 20 to 50 percent north slopes, and areas of Wilcox- 
son stony loam, 15 to 45 percent south slopes. Each of the 
included areas makes up about 7 percent of the mapping 
unit, 

This soil absorbs water readily and has a high capacity 
to store moisture for plants. Internal drainage is slow. 
The surface litter and vegetation protect the soil against 
excessive runoff and erosion; however, if the protective 
cover is destroyed by fire or if too much timber is har- 
vested, runoff becomes rapid and severe erosion results. 

This soil is used mainly for production of commercial 
timber and for wildlife habitats, 'The shrubs and grasses 
provide some forage for livestock. The native vegetation 
consists mostly of Douglas-fir, ponderosa pine, white fir, 
Gambel oak, Oregongrape, lupine, and blue таша, (Dry- 
land capability unit УПе-5, climatic zone 4; timber suita- 
bility group 2) 

Carnero loam, 3 to 8 percent slopes Cel This soil 
occurs on upland piedmont fans in the foothills of the 
Gallinas Mountains. The surface layer, about 3 inches 
thick, is brown granular loam that has been leached free 
of lime. The subsoil is reddish-brown clay loam that has 
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moderate subangular blocky structure, This layer is about 
16 inches thick and is leached free of lime in the upper 
part. Below the subsoil is about 13 inches of strongly cal- 
careous, reddish-brown light clay loam resting on sand- 
stone bedrock. Sandstone pebbles are scattered throughout 
the profile. 

Included areas of Bernal soils make up about 15 percent 
of the acreage. Also included are small areas of Manzano 
loam, 1 to 5 percent slopes. 

This soil is subject to severe wind erosion and water 
erosion when not protected by plant cover. It is easily 
penetrated by plant roots and has a moderate capacity to 
store moisture. It absorbs water at a moderate rate and has 
medium internal drainage, Runoff is medium. Surface 
pebbles protect the soil from erosion but tend to restrict 
the density of the plant cover. 

‘This soil is used mainly for production of native forage. 
Tt supports a moderate to thick stand of pinyon and juni- 
per, with a ground cover of blue grama, sand dropsced, 
ring muhly, and scattered oakbrush. Some scrub trees are 
harvested for posts and firewood. (Dryland capability 
unit VIs-4, climatic zone 5; Loamy range site) 

Chilton gravelly loam (8 to 20 percent slopes) (Cgl.— 
This soil oceurs on side slopes of piedmont fans in the 
southwestern and eastern parta of the survey Area. The 
surface layer, about 9 inches thick, consists of brown, limy 
gravelly loam. Tt hus weak to moderate, fine, granular 
structure. Below this is about 6 inches of very limy, light- 
brown gravelly loam that is seldom penetrated by plant 
roots. This layer grades to a Jess limy, very gravelly 
substratum. 

Included in mapping were areas of Scholle gravelly 
loam, 1 to 9 percent slopes, and areas of Washoe cobbly 
loam, 9 to 25 percent slopes, each making up about 5 per- 
cent of the mapping unit. Also included were areas of 
Chilton soils where the slope is less than 8 percent. The 
included Chilton soils make up about 10 percent of the 
mapping unit. 

"This soil has a low capacity to store moisture for plants, 
and it is droughty because of its high gravel content. Tt 
absorbs water readily and has medium to rapid internal 
drainage. Runoff is rapid on moderately steep areas and 
moderate on strongly sloping areas, Surface gravel tends 
to limit the density of the plant cover but helps to keep 
wind erosion and water erosion to a minimum. Most plant 
roots are restricted to the surface layer. 

This soil is used mainly for production of native grasses. 
In some areas the gravel beds are thiek enough to be a 
source of roudbuilding material. Controlled grazing helps 
to increase plant density and also helps to reduce water 
loss through excessive runoff. The vegetation consists 
mostly of blue grama, black grama, sand dropseed, and 
seattered cactus and juniper. (Dryland capability unit 
VIS 1, climatic zones 4 and 5; Shallow range site) 

Chilton-La Fonda complex, 1 to 9 percent slopes 
(С). Тоз complex occurs on piedmont fan ridge crests 
and side slopes of fans in the eastern part of the Area. 
Chilton soils are on the crests and upper side slopes in the 
more strongly sloping areas. They make up 40 to 60 per- 
cent of the complex and ordinarily are dominant. They 
have a surface layer, about 9 inches thick, of brown to 
grayish-brown, calcareous gra velly loam, overlying about 
6 inches of very limy gravelly loan grading to a less limy, 
more gravelly substratum. | | : 
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La Fonda soils make up 40 to 60 percent of the complex 
but most commonly about 45 percent. They occur on lower 
side slopes in nearly level to moderately sloping areas. 
They have a surface layer, about 4 inches thick, of reddish- 
brown, friable loam, grading to a subsoil, about 20 inches 
thick, of reddish-brown heavy loam. The subsoil has weak 
prismatic and subangular blocky structure. It grades into 
light reddish-brown, limy, structureless loam. The surface 
layer and the subsoil contain some lime but much less than 
the substratum. : 

Included in mapping were areas of La Fonda-Alicia 
loams, 1 to 9 percent slopes, and areas of Clovis and 
Scholle soils. The included areas make up less than 5 per- 
cent of the mapping unit, 

Chilton soils are droughty because their gravelly layers 
have low capacity to store moisture. They absorb water 
readily and have medium to rapid internal drainage. Run- 
off is moderate. The density of the plant cover is restricted 
because the surface layer is gravelly, and plant roots 
seldom penetrate the very limy subsoil. The gravel in the 
surface laver helps to control wind erosion and water 
erosion. 

La Fonda soils are erodible. They are low in fertility 
and in organic-matter content, but they respond to good 
management when weather conditions are favorable. These 
soils take in water at a moderate rate and have medium 
internal drainage. They have moderate capacity to store 
moisture. 

These soils are not suited to cultivation. They are used 
mainly for production of native grasses. Chilton soils are 
sources of road subgrade material. Blue grama, sand drop- 
seed, and eactus are common on both soils. Black grama 
grows ou the Chilton soil, and galleta and yucca grow on 
the La Fonda soil. (Dryland capability unit VIs-1, cli- 
matic zone 5: the Chilton soil is in Shallow range site; the 
La Fonda soil is in Loamy range site) | 

Chupadera loamy fine sand, 5 to 15 percent slopes 
(Cm).—This soil occurs on crests and side slopes of ridges 
on the Chupadera Mesa, in the southern part of the Area, 
It is shallow to moderately deep. The surface layer con- 
sists of brown loamy fine sand, about 6 inches thick, that 
has weak granular structure. Below this is about 6 inch 
of brown loamy fine sand of weak subangular bloc су 
strueture, and below this, about 8 inches of very limy, light 
brownish-gray fine sandy loam, The fine sandy loam grades 
into weathered limestone bedrock at a depth of about 
94 inches. 

Included in the areas mapped are small areas of Otero 
and Palma soils, areas of Pinon channery loam, 8 to 90 per- 
cent slopes, and areas of Trail loamy fine sand, 5 to 10 per- 
cent slopes, 

This soil is subject to severe wind erosion when uot 
protected with adequate plant cover, ТЕ has low capacity 
to store moisture, The surface layer takes in water rapidly, 
and internal drainage is rapid above the bedrock, Plant 
roots penetrate easily but are restricted mainly to the 
material above the weathered bedrock. Surface runoff is 
slow, 

This soil is suited to production of native grasses, Graz- 
ing should be managed so that plants can increase in vigor 
ànd density and so help to control wind erosion. The vege- 
tation consists mainly of blue grama, sand dropseed, little 
bluestem, New Mexico feathergrass, needle-and-thread, 
snakeweed, and moderate to thick stands of pinyon and 
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juniper. In places there are scattered ponderosa pines. 
(Dryland capability unit VIe-1, climatic zones 4 and 5; 
Sundy range site; timber suitability group 5) 

Clovis loam, 0 to 5 percent slopes (Cn).—This soil (fig. 
12) is moderately deep over a high-lime zone. Tt occurs on 
upland piedmont fans in all parts of the Area. The sur- 
face layer, about 5 inches thick, consists of brown, friable, 
noncaleareous loam, It has strong granular structure, This 
layer grades to about 14 inches of brown clay loam that is 
leached free of lime in the upper part. The clay loam has 
subangular blocky structure. A layer of light-brown, limy, 
massive clay loam begins at a depth of about 22 inches, 
This grades, at a depth of about 30 inches, to very limy, 
massive loam that impedes the growth of most plant roots. 

About 6 percent of the acreage, mostly in the western 
part of the Area, has slopes of less than 1 percent. Included 


Figure 12.—Profile of Clovis loam, 0 to 5 percent slopes. Roots 
are plentiful to a depth of about 16 inches but decrease with depth. 
A high-lime zone occurs at a depth of about 30 inches, 


in mapping were small areas of Harvey loam, 0 to 1 per- 
cent slopes; Harvey loam, 1 to 9 percent slopes; Witt loam, 
0 to 1 percent slopes; and Dean loam, 1 to 9 percent slopes. 

'This soil is easy to till, but it should be tilled at a time 
when it is moist enough to form clods, because otherwise, 
the surface will not be rough enough to resist erosion. This 
soil will compact readily, however, if it is tilled when too 
wet. Varying the depth of tillage helps to prevent forma- 
tion of a plowpan. 

This soil absorbs water at a moderate rate and can hold 
a moderate to high amount of water for plants. Runoff 
is slow to medium, and internal drainage is medium. 
Fertility and the organie-matter content are moderate. 
This soil is subject to severe wind and water erosion when 
not protected by adequate amounts of plant residue. 

mts made in leveling should be limited to 10 inches 
in depth, in order to make sure that tillage will not bring 
up the underlying limy material, 

This soil is used for production of native grasses, for 
irrigated farming, and for dryfarming. About 98 percent 
of the acreage is native range. The vegetation consists 
mainly of blue grama, galleta, sand dropseed, ring пију, 
and cactus, Crop failures are common in dryfarmed areas, 
and many fields have been abandoned. Alfalfa, corn, 
potatoes, pinto beans, and sugar beets are the principal 
irrigated crops. Wheat, corn, and pinto beans are the main 
dryland crops, (Dryland capability unit IVe 3 if in 
climatic zone 4, and УТе-1 if in climatic zone 5; irrigated 
capability unit IIe-1 where the slope is 1 percent or less; 
Loamy range site) 

Clovis soils, 0 to 5 percent slopes, eroded Col. These 
soils oceur on uplands in the western and eastern parts of 
the Area. Wind erosion has removed most or all of the 
original surface layer, and the subsoil of brown clay loam 
is exposed. Some areas have lost part of the subsoil, and 
others have received deposits of loamy material. In many 
places the topography is undulating as a result of erosion 
and deposition. Where most severely eroded, the soils are 
limy in the surface layer. In many places the high-lime 
layer is at a depth of about 20 inches. 

About 10 percent of the acreage, mostly in the western 
part of the Area, has slopes of less than 1 percent. Included 
in mapping were small areas of Witt clay loam, 0 to 1 
percent slopes, eroded; Witt clay loam, 1 to 6 percent 
slopes, боек ss Harvey loam, 1 to 9 percent slopes; and 
Dean loam, 1 to 9 percent slopes. 

These soils are subject to further erosion unless pro- 
tected, They should be returned to grass and protected 
during the growing season until the grass is well estab- 
lished. They crust over readily after heavy rains, and the 
crust makes runoff rapid and intake slow. The water- 
storage capacity is moderate to high. Plant roots are con- 
fined mostly to the less limy uppermost 20 inches. 

Most of this soil has been dryfarmed and then aban- 
doned. Many abandoned fields have been reseeded to native 
grasses, but stands are difficult to establish, mainly because 
rainfall is erratic. The soils are used principally for pro- 
duction of native forage. The vegetation consists mostly 
of weeds, principally Russian-thistle. There are scattered 
clumps of blue grama, sand dropseed, three-awn, and ring 
muhly. Blue grama, side-oats grama, and sand dropseed 
are the grasses most commonly used for reseeding. (Dry- 
land capability unit VIc-1, climatic zones 4 and 5; Loamy 
range site) 
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Clovis-Dean loams, 0 to 5 percent slopes (Cp).— This 
complex oecurs on upland piedmont fans in the eastern 
part of the Area, Clovis loam, the darker 4. and less 

sloping part of the complex, ‘makes up about two- 5 à 
of the acreage. ТЕ normally has a surface layer, about 5 

inches thick, of friab le, brown, 2. loam that is 
leached free of lime. This overlies a subsoil of brown clay 
loam that is free of lime in the upper part. The subsoil 
has subangular blocky structure, At a depth of about 30 
inches, it "grades to a high-lime layer of pink, massive 
material. 

Dean loam, the limy, lighter colored part of the com- 
plex, makes пр the rest of the acreage. It occurs on low, 
nearly circular mounds that appear to be areas where 
rodents burrowed into the soil, reworked it, and brought 
much of the lime to the surface. This soil normally has a 
surface layer, about 3 inches thick, of limy, light brownish- 
gray, friable loam. Below this is about 4 inches of more 
limy material that h: as weak subangular blocky structure, 
At a depth of about 7 inches is a very limy, light- m 
layer that is partly ened and contains many calic he 
fragments. This layer stops the penetration of plant roots. 

Included in mapping were areas of Harvey loam, 1 to 
9 percent slopes, that make up less than 10 percent of the 
acreage, and areas of Tapia-Dean loams, 0 to 5 percent 
slopes, that make up less than 2 percent. 

These soils are subject. to severe wind erosion when not 
ПК with sufficient cover, Climatic conditions are not 
favorable for dry farming, These soils absorb water readily 
and have medium internal drainage. Runoff is medinm to 

rapid. Clovis loam has a moderate to high capacity for 
storing moisture, but Dean loam has a low to moderate 
capacity, In many places in this complex, plants are less 
numerous and less vigorous on the Dean soil because that 
soil is droughty and the surface layer is limy. 

This complex is used mostly for production of native 
grass. Wind erosion ean be controlled through control of 
grazing. 'The vegetation on the Clovis soil consists mainly 
of blue. grama, galleta, ring muhly, and cactus: and that on 
the Dean soil of blue grama, sand dropseed, winterfat, and 
cactus. There are a few juniper trees on both soils. (This 
complex is in climatic zone 5. The Clovis soil is in dry- 
land capability unit VIc-1: Loamy range site. The Dean 
soil is in dryland capability unit Vle 9: Limy range site) 

Clovis and Scholle soils (1 to 9 percent slopes) (Cs) 

This soil association occurs on upland piedmont fans in 
the eastern part of the Area. The Clovis soils make up 50 
to 70 percent of the mapping unit but ordinarily about 60 
percent. The Scholle soils make up 15 to 35 percent but 
ordinarily about 25 percent. 
Included in mapping were areas of Chilton soils that 
make up 5 to 15 percent of the acreage. Also included is 
about 900 acres of a soil that has a sur face layer of gravelly 
sandy loam, is leached free of lime to a depth of about 
30 inches, and absorbs water rapidly. This included soil 
occurs on gently sloping to strongly sloping piedmont 
fans in the foothills on the southern ‘slopes of the Manzano 
Mountains. 

The Clovis soils occur mainly on nearly level to moder- 
ately sloping piedmont crests, but some of the areas are on 
the truncated side slopes. These soils have a surface layer, 
about 5 inches thick, of brown, friable loam that is free 
of lime. This layer grades to a subsoil of brown clay loam 
that has subangular blocky structure. A limy zone begins 


at a depth of about 16 inches; the 1 content gradually 
increases with depth and, at a depth of about 30 inches, і is 
high enough to restrict most plant roots. 

Be holle soils are о on the piedmon t fans. They nor 
mally have a surface layer, about 5 inches thick, of brown, 
granular, gravelly loam that is leached free of lime. This 
layer has subangular blocky structure. The subsoil, which 
consists of about 10 inches of gravelly clay па is reddish 
brown and nonlimy in the upper part but 1 ight brown 
and limy in the lower part. It has moderate subangular 
blocky structure, The substratum is structureless, pinkish- 
white, very limy, gravelly loam. It is about 30 percent 
gravel; in the material below the substratum, the content 
of gravel and of lime decreases with depth. 

Chilton soils are mainly on strongly ое sides of 
piedmont fans, 'Phey normally have a surface layer, about 
9 ine ches thick, of brown or grayish-brown grave Пү ]oam 
that is friable and limy. The subsoil is very gravelly and 
very limy and restricts most plant roots. 

‘The solls in this association are subject to moderate or 
severe wind erosion, They absorb water readily and have 
a moderate to high capacity to store moisture. Runoff is 
slow to medium on the gentler slopes but rapid on the 
stronger slopes. All of the soils have medium internal 
drainage. The gravelly subsoil of the Scholle and Chilton 
soils makes those soils droughty in years when rainfall is 
low. The surface gravel helps to control runoff and erosion. 

These soils are unsuitable for cultivation, because they 
are gravelly and the climate is unfavorable. They are 
suited to grass, but the composition and density of the 
vegetation v vary from one soil to another. Generally, the 
vegetation is thickest on the Clovis soils. Plants common 
to all of the soils are blue grama, sand dropseed, galleta, 
ring muhly, snakeweed, and cactus. There are а. few 
juniper trees in places. Some of the areas of Scholle and 
Chilton soils are sources of gravelly material suitable for 
road construction. (This association is in climatic zone 5. 
The Clovis soils are in dryland capability unit Ус-1 
Loamy range site. The Scholle soils are in dryland сар а 
bility unit У; Shallow range site) 

Crest_stony loam, 5 to 50 percent slopes (Ct)—This 
soil (fig. 13) occurs near the crest of the Manzano Mown- 
tains; lerately sloping to very steep stairstep slopes, 
mainly on the eastern slopes. 

About 4 inches of decomposing forest litter covers the 
surface. The surface layer, about 6 inches thick, is friable 
stony silt loam. It is very dark gray in the upper part and 
light brownish gray in the lower part. It grades to very 
stony, reddish- brown. clay that has subangular blocky 
structure. The subsoil is extremely hard. It "extends to a 
depth of about 24 inches, where weakly fractured lime- 
stone bedrock begins. 

Included in mapping were areas of Rock outcrops and 
slides that make up about 10 percent of the mapping unit. 

Severe erosion results 1f fire destroys the vegetation. Un- 
der native cover, this soil absorbs water readily and has 
medium to slow internal drainage. Because of the rock 
content and the shallow root zone, the water-storage ca- 
paeity 18 low. Runoff 1s medium. Stones on the surface 
limit plant density. 

This soil supports a cover of Gambel oak, some pon- 
derosa pine and Douglas-fir, and an understory of maple, 
snowberries, yarrow, and Carex. It provides a suitable 
habitat for wildlife and a small amount of forage for 
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Figure 13—An area typical of Crest stony loam, 5 to 50 percent 
slopes. Gambel oak is the main vegetation. The soil in the fore- 
ground is of the Wilcoxson series. 
livestock. Mature and diseased trees are harvested regu- 
larly. (Dryland capability unit VIIe-7, elimatie zone 4; 

timber suitability group 1) 

Dean loam, 1 to 9 percent slopes De. This soil occurs 
on crests and side slopes of ridges, mainly in the eastern 
part of the Area. The surface layer, about 3 inches thick, 
consists of light brownish-gray loam that has weak crumb 
structure. ‘This layer grades to about 4 inches of light 
brownish-gray loam that has weak subangular blocky 
structure, These layers are limy; they grade to very limy, 
weakly cemented, light-gray gravelly loam beginning at 
a depth of abont 7 to 23 inches. Below a depth of 23 inches, 
the soil becomes progressively less limy and there is less 
cementation, 

About 45 percent of this mapping unit consists of Dean 
soils that have a surface layer of fine sandy loam and ab- 
sorb water rapidly. Included in mapping were small areas 
of Harvey loam, 1 to 9 percent slopes: Pastura loam, 1 to 
9 percent slopes; and Tapia and Dean soils, eroded. 

This soil is subject to severe wind erosion and water 
erosion if the forage is overgrazed. Plant vigor and plant 
density are low because the soil is limy and droughty. 
Stands of grasses deteriorate rapidly if abused. This soil 
absorbs moisture readily but has a low capacity to store it. 
Runoff is medium to rapid, depending on the slope. In- 
ternal drainage is slow to medium. 

This soil is used mainly for production of native grass. 
In places caliche is excavated for use as road sub — А and 
as surfacing material for farm-to-market roads. The vege- 
tation consists mainly of blue grama, sand dropseed, black 
grama, side-oats grama, ring muhly, winterfat, snakeweed, 
and cactus. Yucca is common in the more sandy areas. 
(Dryland capability unit VIe-2, climatic zone 5; Limy 
range site) 

Duncan loam, dark variant (0 to 1 percent slopes) 
(Du).—This soil is moderately to strongly saline and 
alkali, It oceurs on lake terraces near the western margin 
of the Estancia Lake Basin. The uppermost 2 inches con- 
sists of friable, brown loam, This abruptly overlies 4 inches 
of dark-brown heavy clay loam that has strong subangular 
blocky structure. This part of the soil is highly organic 
and is leached nearly free of lime. The subsoil is brown 
heavy clay loam that has moderate prismatie and blocky 
structure. Tt contains some lime and soluble salts and is 
very strongly alkaline. This layer becomes lighter colored 


and coarser textured with depth. It rests abruptly on a 
white, massive, lime-cemented jain at a depth of about 
20 inches. The hardpan is about 11 inches thick. 

Ineluded in mapping were small areas of Harvey loam, 
alkali, and Willard loum, strongly saline. 

This soil crusts over readily after heavy rain and shrinks 
upon drying. The shrinkage causes formation of cracks as 
much as 2 inches wide and several feet deep. Surface run- 
off and internal drainage are slow to very slow. Most grass 
roots are restricted to the material above the cemented 
layer. During periods of above-normal rainfall, the water 
table is at or near the surface. Both the soil and the ground 
water contain harmful amounts of soluble salts, and con- 
sequently, only salt-tolerant plants survive. Occasionally, 
this soil is inundated for а brief period after heavy rain 
on the uplands to the west. 

This soil is not suited to cultivation. It is used mainly for 
range. 'The vegetation consists of alkali saeaton and salt- 
grass, Some of the areas are nearly burren. (Dryland ca- 
pability unit VIs-3, climatic zone 5; Salt Flats range site) 

Encierro channery loam, 1 to 9 percent slopes (Ecl.— 
This soil occurs on crests and side slopes of ridges in the 
foothills to the south of the Manzano Mountains, The 
topography is undulating. The surface layer consists of 
about 2 inches of dark-brown channery loam that has thin 
platy and granular structure. This layer grades through 
about 2 inches of reddish-brown channery loam to the sub- 
soil. The subsoil consists of reddish-brown channery loam 
over stony light clay that has moderate, subangular blocky 
structure, ТЕ is leached free of lime in many places. This 
material rests abruptly on fractured sandstone bedrock. 
Some soil material similar to that of the subsoil extends 
downward into the fractured rock. 

Included in mapping were а few outcrops of sandstone 
and small areas of Encierro channery loam where the 
slope is more than 9 percent. 

This soil is shallow and droughty. It has low water- 
storage capacity. It absorbs water at a moderate to rapid 
rate, Runoff is medium to rapid, and internal drainage is 
medium, Plant roots are restricted to the soil material 
above the bedrock. Channery fragments of sandstone on 
the surface limit plant density but help to retard runoff 
and control erosion. Water erosion is moderate on the 
stronger slopes. 

This soil is not suited to cultivation. It is used mainly 
for production of native forage. Some scrub trees are 
harvested for fenceposts and firewood. The vegetation con- 
sists of blue grama, galleta, sand dropseed, snakeweed, 
cactus, and light to moderate stands of pinyon and juniper. 
(Dryland capability unit VIs-1, climatic zones 4 and 5; 
Shallow range site) 

Erramouspe stony loam, 30 to 60 percent slopes (2 ).— 
This soil occurs on dry, southern and western slopes of the 
Gallinas Mountains, in the southern part of the Area. It 
normally has about 2 inches of decomposing forest litter 
over a surface layer, about 5 inches thick, of very dark 
gray, friable, stony loam. The surface layer has moderate 
crumb structure. The upper part of the subsoil is dark- 
brown clay loam. The lower is nonealenreous, reddish- 
brown clay loam. The subsoil has moderate crumb and 
blocky structure, It rests abruptly on partly weathered 
felsite bedrock at a depth of about 35 inches. 

Under normal conditions runoff is slow to medium and 
erosion is slight, but erosion is severe if the vegetation is 
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destroyed by fire. Roots, air, and water penetrate the sur- 
face layer easily. The capacity to store moisture is mod- 
erate, and internal drainage 1 medium. 

The vegetative cover on this soil is suitable for wildlife 
habitats, and some of the grasses are suitable for grazing. 
Some scrub trees are harvested for posts and firewood. 
The vegetation consists mainly of pinyon and juniper; 
the underst 112) is Gambel oak; and the ground cover is 
made пр of blue grama, side-oats orama, mountain muhly, 
and Агын fescue. (Dryland capability unit VITe-2, 
climatic zoue 4; Mountain Shale range site) 

Fortwingate stony loam, 5 to 40 percent slopes fo. 
his soil occurs on moderately sloping crests and very steep 
side slopes of ridges in the Gallinas Mountains. The s slopes 
face north and east. About 2 inches of decomposing forest 
litter covers a surface layer of light-gray, friable stony 
олш that has weak platy and moder ate ‘granular struc- 
ture. This layer is about 6 inches thick. It grades to a sub- 
eu of reddish- brown, stony heavy clay loam at a depth 
of about 11 inches. This laver has moderate blocky 
structure. Tt is extremely hard and becomes limy at a 
depth of about 25 inches. At a depth of 30 inches, 1 
a 1 on fractured sandstone bedrock. j. most places 
the slope i is about 30 percent. 

Included in mapping were small areas of Pinata stony 
loam, 25 to 50 percent north slopes: Pinata stony loam, 
20 to 60 percent south 1 ев; and Piuata-Stroupe stony 
loams, 20 to 50 percent uper 
Under normal conditions surface runoff is slow and 
water erosion is slight, but severe erosion will result if the 
plant cover is destroyed by fire or heavy logging. Water 
penetrates readily, but internal Кае is slow. The 
water-storage capacity is high. The hard, fine-textured 
subsoil retards root oe ^ ion. m surface litter and the 
rocks help to retard runoff and limit erosion. 

Thi ا‎ has a cover of pine and alligator 
Juniper and an understory of gray oak, blue grama, and 
little bluestem. It is suitable for wildlife habitats and pro- 
vides some forage for livestock. Mature and ЦЭНЭ trees 
are harvested regularly. (Dryland capability unit VIfe-6, 
climatic zone 4; timber suitability group 3) 

Fuera cobbly loam, 5 to 20 percent slopes (Е). This 
soil occurs on foothill piedmont fans on east-facing slopes 
of the Manzano Mountains, Tt normally has about 2 5 inches 
of decomposing 1. litter over a surface layer about 
11 inches thick, The uppermost 2 inches consists of very 
dark grayish-brown cobbly loam that has moderate platy 
and crumb structure; the lower 9 inches is light-gray 
cobbly fine sandy loam that has granular structure, The 
surface layer is friable and noncalcareous, It rests abruptly 
on a subsoil of yellowish-brown blocky clay that grades 
to pale-brown stony silty clay. The subsoil is none aleareous 
and very hard and is mottled with olive brown in the lower 
part. It is about 37 inches thick. The substratum is mas- 
Sive, pale-brown heavy стој loam. Weathered schist bed- 
rock begins at a depth of about 60 inehes. 

In some places this soil developed in thin piedmont fan 
deposits over interbedded sandstone and shale of the 
Permian red beds. In many of these areas the subsoil is 
more reddish than is typical and also more alkaline, 

Under the present plant cover, runoff is slow and water 
erosion is slight, but severe water erosion will result if 
the vegetation is burned or destroyed by excessive logging. 

This soil absorbs water readily, but downward move- 


ment is somewhat restricted because the subsoll is slowly 
or very slowly permeable. It has a high capacity to store 
moisture for plants. The surface rocks and litter help to 
retard runoff and limit erosion. 

This soil is used mainly for production of commercial 
timber and for wildlife habitats. There is very little forage 
for livestock. Mature and diseased trees are harvested 
regularly. The vegetation consists mostly of ponderosa 
pine and white fir with an understory of oak and a ground 
cover of mountain grasses, (Dryland capability unit 
УПе-6, climatic zone 4; timber suitability group 3) 

Fuera cobbly loam, 20 to 60 percent slopes (Fu) — This 
soil occurs on side slopes of piedmont fans on the eastern 
slopes of the Manzano Mountains. It is normally shallower 
and more stony than the adjacent Fuera soil on the crests. 
lu many places the layer of шонг forest, litter is 
very dun. or lacking. The surface layer is about 9 inches 
thick; it is ver y oe grayish brown т the upper part and 
light gray below. ' This layer is very cobbly loam that has 
moderate crumb and granular structure and has been 
leached free of lime. The subsoil is very hard, yellowish- 
brown clay in the upper part and stony silty clay mottled 
with gray and olive brown in the lower part. The subsoil 
is about 2 feet thick and grades to a very stony, pale- 
brown substratum. Weathered schist begins at a depth of 
about 4 feet. 

Included in mapping were small areas of Jekley silty 
clay loam, 20 to 40 percent slopes; Steep rock land; and 
a few outcrops of Permian red beds. 

This soil contains more rock than Fuera cobbly loam, 
8 to 20 percent slopes. It is more droughty than that soil, 
and plants are established with greater difficulty. Runott 
is medium, and water erosion is moderate, Severe erosion 
will result if the vegetation is destroyed by fire or if the 
plant cover is destroyed by heavy logging. 

This soil absorbs water readily, ‘but the fine-textured 
subsoil is slowly to very slowly permeable, It has a mod- 
erate capacity to store moisture. The surface rocks and the 
forest litter help to retard runoff and limit erosion. 

The vegetation 18 mainly ponderosa pine but includes 
some alligator j DUE and oak. Mature and diseased trees 
аге harvested. Wildlife browse the understory. (Dryland 

capability unit VITe-7, climatic zone 4: timber suitability 
group 4) 

Hagerman fine sandy loam, 1 to 5 percent slopes 
[Ha]. — This soil occurs on upland piedmont fans and ridge- 
ops in the eastern part of the Area. It is about 30 inches 
deep over sandstone bedrock, The surface layer is brown, 
'riable, noncalcareous fine sandy loam that has weak platy 
and moderate granular Sue It is about 3 inches thick. 
t grades at a depth а about 3 inches to a subsoil of 
1 DE sandy clay loam. The subsoil has moderate 
wismatic and moderate to strong subangular blocky struc- 
ture. Tt is less permeable than the surface layer and has 
been leached free of lime in the upper part, A layer of 
imy, light-brown sandy clay loam, about 3 inches thick, 
is just above the bedrock. 

Included in mapping were small areas of Bernal-Slick- 
spot complex: Bernal-Travessilla fine sandy loams; 
Penistaja fine sandy loum, 1 to 6 percent slopes; and some 
outcrops of sandstone. 

The surface layer of this soil is easily penetrated by 
roots, air, and water. Roots are restricted to the surfac e 
layer and the subsoil. The water-storage capacity is mod- 


erate. Surface runoff and internal drainage are medium. 
Water erosion 18 moderate and wind erosion severe if the 
plant cover is depleted by overgrazing. 

This soil is not suitable for cultivation, because the 
climate is unfavorable, It is used mainly for production 
of native grass. The vegetation consists of blue grama, 
galleta, sand dropseed, snhakeweed, cactus, and thin stands 
of pinyon and juniper. Some scrub trees are harvested for 
fenceposts and firewood. (Dryland capability unit VIs—4, 
climatic zone 5; Loamy range site) 

Hagerman-Dean complex, 1 to 5 percent slopes (Hd).— 
This complex occurs on crests and side slopes of upland 
ridges in the eastern part of the Area, Hagerman soils, 
which are deeper, darker colored, and less sloping than 
Dean soils, make up about 55 to 65 percent of the acreage. 
They are normally about 30 inches deep over sandstone 
bedrock. They have about 3 inches of friable, brown fine 
sandy loam overlying about 24 inches of reddish-brown 
sandy clay loam that is limy in the lower part. The sandy 
clay loam has prismatic and subangular blocky structure. 
Below this is about 3 inches of limy, light-brown sandy 
clay loam, just above the bedrock. 

Dean soils, the lighter colored part of the complex, make 
up about 20 to 30 percent of the acreage. They have con- 
centrations of caliche fragments on the surface. Normally, 
they have a surface layer, about 7 inches thick, of light- 
brown, friable loam over a weakly cemented layer that has 
a high content of lime and becomes more friable with 
depth, 

Bernal soils make up abont 10 to 20 percent of this com- 
plex. They are on narrow ridge crests. They normally have 
a surface layer, about 3 inches thick, of brown, granular 
fine sandy loam, and a subsoil, about 9 inches thick, of 
reddish-brown sandy clay loam that has subangular blocky 
structure. Sandstone bedrock is at a depth of about 12 
inches. 

Small areas of Bernal-Slickspot complex were included. 
in mapping. These soils are easily penetrated by roots, air, 
and water, but most plant roots are confined to the more 
permeable upper layers, Internal drainage 18 medium. 
Runoff is slow to medium on Hagerman and Bernal soils 
and medium to rapid on Dean soils, Severe wind erosion 
will result if the protective grasses are overgrazed. Dean 
soils are normally more easily eroded than Hagerman or 
Bernal soils. Dean and Bernal soils are more droughty 
than Hagerman soils because they are shallower. 

This complex is used mainly for production of native 
grass, Hagerman soils are the most productive part of the 
complex, and Dean soils the least. Plants common to all of 
the soils are blue grama, sand dropseed, ring muhly, gal- 
leta, cactus, yucca, snakeweed, and juniper. Black grama 
and snakeweed are more common on Dean soils than on 
other parts of the complex, (Dryland capability unit 
VISA, climatic zone 5. The Hagerman soil is in Loamy 
range site; the Dean soil isin Limy range site) 

Harvey loam, 0 to 1 percent slopes el. This limy 
soil occurs on upland alluvial piedmont fans in the western 
part of the Area and on lake terraces near the western 
margin of the Estancia Lake Basin. 

This soil is slightly darker colored than is typical of 
Harvey soils. Also, it has accumulations of soluble salts 
in the substratum. The surface layer is brown, friable, 
calcareous loam about 10 inches thick. It has weak granu- 
lar structure. This layer grades at a depth of about 14 
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inches to very limy, pink heavy loam. This material is 
massive. It extends to a depth of several feet and is less 
limy below a depth of 24 inches. Soluble salts occur below 
a depth of 3 feet. 

Included in mapping were small areas of Dean loam, 1 
io 9 percent slopes; Harvey loam, 1 to 9 percent slopes; and 
Патуеу loam, alkali. 

This soil is easy to till. Tt is easily eroded by wind and 
should be tilled by methods that leave crop residue on the 
surface, An adequate plant cover is essential to control 
blowing. Roots, air, and water penetrate easily, but plant 
roots are confined mostly to the less limy upper layers. 

The water-storage capacity is moderate to high. Runoff 
is slow to medium, and internal drainage is medium. On 
the lake terraces, the water table is sometimes within 5 
feet of the surface, especially during wet periods. Soluble 
salts are present in small amounts in some areas, The 
natural fertility is low, and fertilizer is needed in order to 
get maximum crop yields. 

This soil is used mainly for production of native grass. 
Tt is not suitable for dryland farming, but about. 600 acres 
is under irrigation. Corn, pinto beans, and alfalfa are the 
main irrigated crops. The native vegetation consists of 
blue grama, galleta, sand dropseed, winterfat, and cactus. 
(Dryland capability unit Vle 9, climatic zones 4 and 5; 
irrigated capability unit 1116-0: Limy range site) 

Harvey loam, 1 fo 9 percent slopes . This is the 
most extensive soil in the Torrance Area. It occurs on up- 
land crests and side slopes of piedmont fans throughout 
the Aren. 

This soil is typical of the Harvey series. It has a surface 
layer, about 11 inches thick, of friable, caleareous loam 
that has moderate granular structure in the upper part 
and weak subangular blocky structure in the lower part. 
This layer grades to pink, very limy loam that begins at à 
depth of about 16 inches. The pink loam is massive or has 
weak subangular blocky structure. The lime content de- 
ereases slightly below a depth of 31 inches, 

In about 9 percent of the acreage, the surface layer is 
fine sandy loam. Most of this coarser textured soil is in the 
eastern part of the Area, but there is a small acreage about 
3 miles east of the town of Mountainair. Included in map- 
ping were areas of Harvey loam, 0 to 1 percent slopes; 
Dean loam, 1 to 9 percent slopes; Witt loam, 1 to 6 percent 
slopes; Ildefonso fine sandy loam, 0 to 5 percent slopes; 
and areas of Otero and Palma soils. 

This soil is low in fertility and in organic-inatter con- 
tent. It is easily eroded by wind or water, and erosion is 
severe if the soil is clean tilled or if plant residues are 
grazed too closely. It absorbs water readily and has а mod- 
erate to high capacity to store moisture for plants, Soil- 
conserving practices, such as emergency tillage, contour 
tillage, or deferred grazing, help to limit erosion. Runoff 
is medium on gently sloping areas and rapid on strongly 
sloping areas; internal drainage is medium. Plant roots 
are confined mostly to the less limy upper layers. 

About 1,100 acres of this soil is irrigated. Most of the 
irrigated acreage has slopes of 1 to 5 percent, In many 
places the irrigated acreage adjoins other irrigated soils 
and is managed in the same way as these adjoining soils. 
This soil is used mainly for production of native grass. 
The vegetation consists of blue grama, galleta, sand drop- 
seed, winterfat, cactus, and scattered pinyon and juniper. 
Yucca is common on the sandier areas. (Dryland capabil- 


24 SOIL SURVEY 


ity unit VIe-2, climatie zones 4 and 5; irrigated eapability 
anit IVe-1 where the slope is 1 to 3 percent; Limy range 
site) 

Harvey loam, alkali (0 to 1 percent slopes) Ag. This 
soil occurs on lake terraces along the western margin of 
the Estancia Lake Basin. It is less Jimy and redder in the 
substratum than the typical Harvey soil. 

The surface laver normally consists of brown, granular 
loam or fine sandy loam, about 5 inches thick, that grades 
to about 8 Inches of Helt-brown, calcareous loam that has 
weak subangular blocky structure. At a depth of about 13 
inches the soil is pink to light reddish-brown light clay 
loam that has weak subangular blocky structure. The soil 
material has a high content of Hime and soluble salts and is 
strongly to very strongly alkaline. Tn places the surface 
layer contains soluble salts and the subsoil is finer textured 
and less lim. 

Included in mapping were small areas of Harvey loam, 
0 to 1 percent slopes, and Duncan loam. dark variant. 

This soil is moderately to strongly alkaline and slightly 
to moderately saline. In many places it has a finer textured 
subsoil and substratum than is typical of Harvey soils. 
During periods of above-normal rainfall, the water table 
is commonly within 5 feet of the surface. In places the 
upper layers contain soluble salts, In many places tillage 
is difficult. 

This soil is subject to severe wind erosion if the crop 
residue is plowed under. It absorbs water at a slow to 
moderate rate, The subsoil is medium textured or moder- 
ately fine textured and is slowly to moderately permeable. 
ТЕ can store a large amount of water, but at times the 
water is too saline for plants to use. Runoff is medium. 

Heavy applications of barnyard manure, along with 
applications of commercial fertilizer and a good crop ro- 
tation, help to increase fertility and productivity. A heavy 
application of water once each year helps to keep the salts 
leached below the reach of most crop roots. 

This soil is used mainly for production of native forage. 
About 1.700 acres is irrigated. Salt-tolerant crops. such 
as alfalfa. barley, sugar beets, corn, and irrigated pasture, 
are suitable. Alkali sacaton and some blue grama, sand 
dropseed, sand sage, and yucca are the main range plants. 
(Dryland capability unit Vfs-3, climatic zone 5; irrigated 
capability unit ITIs-4; Salt Flats range site) 

Harvey-Dean loams, 1 to 9 percent slopes H. These 
soils are on crests and side slopes of upland piedmont fans 
throughout the Area. In some places they were mapped as 
а complex, and in others as an association. The Harvey 
loam makes up about 55 to 75 percent of the acreage, and 
the Dean loam 25 to 45 percent. | 

Where the two soils were mapped as an association, the 
Harvey loam is the darker colored, more sloping part of 
the landscape. Where they were mapped as a complex, it 
is the darker colored, more nearly level part, Ty ically, 
it has a surface layer of light-brown, calcareous loam, 
about 11 inches thick, that has granular structure in the 
upper part and subangular blocky structure breaking to 
granular in the lower part. This layer grades to pink, very 
limy loam beginning at а depth of about 16 inches and 
continuing to a depth of about 31 inches, where the lime 
content begins to decrease. 

Where the two soils were mapped as an association, the 
Dean loam occurs on convex ridge crests. Where they were 
mapped as a complex, it occurs on low, convex, moundlike 


knolls. Typically, it has a surface layer of caleareous, light 
brownish-gray loam, about 7 inches thiek, over a very 
liny, light-gray, weakly cemented layer, about 16 inches 
thick, that beconies less cemented with depth. 

About 11 percent of this mapping unit consists of 
Harvey анд Dean soils that have a surface layer of fine 
sandy loam, About 5 percent consists of Harvey and Dean 
soils, eroded, Pastura loam, 1 to 9 percent slopes, makes up 
less than 2 percent, as do areas of Prewitt and Manzano 
soils. 

These soils are limy and friable. They are easily eroded 
and need to be protected with plant residue at all times, 
Wind erosion is normally more serious than water erosion, 
Surface runoff is rapid to medinm, depending on the slope. 
Internal drainage is medium. Dean loam has less capacity 
to store moisture than Harvey loam. Both soils are readily 
penetrated by roots, uir, and water, but most roots are 
confined to the less limy upper layers. 

These soils are used mainly ‘for production of native 
grass. The native vegetation on Harvey loam consists of 
blue grama, sand dropseed, galleta, winterfat. and cactus. 
That on the Dean soil consists of blue отата, black grama, 
sand dropseed, three-awn, ring muhly, winterfat, and cac- 
tus, Ordinarily, the vegetation is more vigorous and more 
dense on Harvey loam than on Dean loam. Deferred oraz- 
ing and proper stocking help to keep enough plant residue 
on the surface to control erosion. Some areas of Dean 
loam yield caliche suitable for roadbuilding material. 
(Dryland capability unit VIe-2, climatic zones + and 5: 
Limy range site) 

Harvey and Dean soils, eroded (1 to 9 percent slopes) 
Wima This undifferentiated unit occurs mostly in the 
western part of the Area, on piedmont fans and truneated 
side slopes. Harvey soils make up about 50 to 65 percent 
of the acreage, and Dean soils 35 to 50 percent. 

Патхеу soils occur as the darker colored, less limy areas 
where windblown topsoil has accumulated. The surface 
layer is normally about 10 inches of light-brown, friable 
loam or fine sandy loam. Below this is about 4 inches of 
pale-brown, limy loam or fine sandy loam over a snbstra- 
tum of very limy, pink or very pale brown loam. 

Dean soils occur as the lighter colored, more limy areas 
from which erosion has removed most or all of the sur- 
face layer. Normally, Dean soils have a surface layer of 
pale-brown, limy, friable loam or fine sandy loam. about 
2 inches thick, over a layer of white or very pale brown, 


very limy, massive caliche that is weakly cemented in 
places. Caliche pebbles are common on the surface. 

Included in mapping were areas of Harvey-Dean loams, 
1 to 9 percent slopes, and Pastura loam. Í to 9 percent 
slopes, each of which makes up about 1 percent of the 
mapping unit. 

These soils have been dryfarmed in the past and then 
abandoned because of lack of rainfall. Soil loss has heen 
serious beeause plant cover was hard to establish during 
dry vears. Wind erosion has been more severe than water 
erosion. The surface is smooth in some places but irregular 
in others because the soil has been blown out of some fields 
and heaped up in others. 

These soils have lost most of their inherent fertility and 
are hard to manage. Their limy surface layer and their 
erodibility make establishing protective plant cover dif- 
ficult. They are less easily penetrated by roots, air, and 
water than uneroded Harvey and Dean soils. Surface run- 


off is medium to rapid, and internal drainage is medium. 
The water-storage capacity of Dean soils is low, and that 
of Tlarvey solls is moderate. 

These soils are no longer suited to dryfarming, and 
their main use now is the production of native grass. They 
need to be fenced and protected from overgrazing until 
plant cover is sufficiently well established to control ero- 
sion, Many areas have been reseeded to suitable native 


er such as blue grama, side-cats erama, and sand 
dropseed. (Dryland capability unit Vie-2, climatic zones 


4and 5; Limy range site) 

Hassell loam, 2 to 5 percent slopes (Hs)-—This soil 
occurs on tops and side slopes of piedmont fans in the 
foothills on the southern slopes of the Manzano Mountains. 
The surface layer is dark-brown, weakly calcareous, fri- 
able loam that has weak platy and moderate granular 
structure. ТЕ is about 3 inches thick and grades to a sub- 
soil of reddish-brown heavy clay loam of moderate sub- 
angular blocky structure. A layer of very пу, pink, 
massive loam begins at a depth of about 16 inches and 
extends to a depth of about 28 inches, where a less Jimy 
and redder substratam begins, Partly weathered red shale 
occurs at a depth of about 58 inches. 

Тнсіпдей in mapping were small areas of Encierro 
channery loam, 1 to 9 percent slopes. 

The hazard of wind erosion is slight to moderate, Run- 
off is medium. The surface layer absorbs moisture at a 
moderate rate, and the subsoil is moderately permeable. 
The water-storage capacity is moderate. Roots are con- 
fined mostly to the surface layer and the subsoil. Fertility 
is moderate, The response to management is good. 

This soil is not suited to cultivation, because the climate 
is unfavorable, It can be used for production of native 
grass А few small fields were formerly cultivated, but 
they have been returned to grass. The vegetation con: 
of blue grama, galleta, ring mubly, and a few junipe 
(Dryland capability unit VIS. 2, climatic zones 4 and 5; 
Loamy range site) 

Ignacio fine sandy loam, 1 to 5 percent slopes (19). — 
This soil ocenrs on slightly undulating uplands in the 
eastern part of the survey Area. The surface layer con- 
sists of about + inches of brown, friable, nonlimy fine sandy 
loam. This layer overlies about 10 inches of brown fine 
sandy loam, of weak prismatic and weak subangular 
blocky structure, that has been leached free of lime. Below 
this is brown, limy, massive fine sandy loam that rests 
abruptly on sandstone bedrock at a depth of about 25 
inches, 

Included in mapping were small areas that are less than 
20 inches deep over bedrock and areas where the bedrock 
is exposed, 

Roots, air, and water penetrate this soil easily. Surface 
runoff is slow. and internal drainage is medium to rapid. 
The water-storage capacity is low to moderate. Most. roots 
are restricted to the upper layers. The hazard of wind 
erosion is severe. Proper nse of range and deferment of 
‘razing help to limit erosion. | 

This soil is used for production of native grass. The 
vegetation consists of sand dropseed, blue grama, yucca, 
snakeweed, Apache-plume, and scattered juniper. (Dry- 
land capability unit VIe-1, climatic zone 5; Sandy range 
site) | 

Ildefonso fine sandy loam, 0 to 2 percent slopes (Ih).— 
This soil occurs on lake terraces, mainly between shoreline 
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ridges in the western part of the Estancia Lake Dasin. The 
surface layer is brown, Јину fine sandy loam about 5 inches 
thick. It has weak granular structure. This is underlain 
by 5 inches of pale-brown fine sandy loam of weak sub- 
rular blocky structure, The upper part of the sub- 
stratum is pale-brown gravelly fine sandy loam of weak 
subangular blocky structure, and the lower part is very 
pale brown and massive, The content of lime and the con- 
tent of gravel are high and inerease with depth. 

Included in mapping were small concave areas that re- 
ceive runoff from higher Lying soils. In many places these 
included areas have a moderately fine textured subsoil. 
Lacustrine sediments occur below a depth of 80 inches in 
many places. Also included were small areas of Ildefonso 
fine sandy loam, 0 to 5 percent slopes, and Harvey loam, 
0 to 1 percent slopes. 

This soil is readily eroded by wind. Tt is easily com- 
pacted when moist. The surface layer is easily tilled and 
readily penetrated by roots, air, and water. Fert ility is low 
to moderate, and the organic-matter content is low to 
moderate. Runoff is slow, and internal drainage is medium. 
The water-storage capacity is low to moderate. Most plant 
roots are confined to the less gravelly and less my upper 
layers, Tligh-residue crops help to keep wind erosion in 
check. 

This soil is used for production of native grass and for 
irrigated farming. Alfalfa, corn, and small grains aro the 
principal irrigated crops, The native vegetation consists of 
blue grama, sand dropseed, ring muhly, winterfat, snake- 
weed, and cactus. Some areas are sources of gravel suitable 
for roadbuilding material. (Dryland capability unit 
VIe-2, climatic zones 4 and 5; irrigated capability unit 
ІПе-6; Limy range site, 

Ildefonso fine sandy loam, 0 to 5 percent slopes (0). 
This soil occurs on shoreline terraces in the lake basins 
of the eastern part of the survey Area and on shoreline 
ridges along the western margin of the Estancia Lake 
Basin. The surface layer, about 10 inches thick, is friable, 
limy fine sandy loam that is brown in the upper part and 
pale brown in the lower part. It has w ак subangular 
blocky and weak granular structure. 'The subsoil is grav- 
elly, very limy, very pale brown, massive material about 
10 inches thick. The substratum is very gravelly and less 
limy than the subsoil. 

Included in mapping were small areas on short slopes of 
more than 5 percent, In places lacustrine sediments occur 
below a depth of 30 inches, In some areas the high-lime 
layer is lacking and nearly clean beds of sand and gravel 
are within 40 inches of the surface. Also included in map- 
ping were small areas of Harvey Joam, 1 to 9 percent 
slopes. 

This soil is subject to severe wind and water erosion if 
the protective plant cover is removed. Tt takes in moisture 
at a moderate rate, and its water-storage capacity is low. 
Runoff ranges from slow to rapid, depending on the slope; 
internal drainage is medium. Fertility is low, and the 
organic-matter content is low, Most. plant roots are con- 
fined to the less limy upper layers. Leveling is apt to ex- 
pose the limy and gravelly substratum, but crops can still 
be grown if heavy applications of manure and fertilizer 
are made. 

Most. of this soil is used for production of native grass. 
Some areas in the western part of the Area are irrigated. 
‘Alfalfa and corn are the main irrigated crops. Many areas 
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are sources of gravel and sand suitable for mortar and 
concrete work and for road surfaeing and subgrade mate- 
rial. The native vegetation consists of blue grama, sand 
dropseed, ring mulily, winterfat, snakeweed, and cactus. 
(Dryland capability unit VIe-2, climatic zone 5; irrigated 
capability unit 1116-6 where the slope is 2 percent or less, 
and IVe-1 where the slope is 2 to 5 percent; Limy range 
site) 

Ildefonso loamy fine sand, 0 to 5 percent slopes 
(Im)—This soil occurs on shoreline terraces, mainly along 
the eastern and southern margins of the Estancia Lake 
Basin. Tt is coarser textured than typical Ildefonso soils, 
and in many places has a less limy and darker colored 
surface layer. 

This soil has a brown, friable surface layer of loamy fine 
sund, about 8 inches thick, that has been partly reworked 
by wind. The subsoil is pale-brown gravelly light fine 
sandy loam that has жм subangular blocky structure, 
This layer contains some lime but less than the layer 
below. It grades at a depth of about 20 inches to very pale 
brown, very limy pices pe fine sandy loam. The lime con- 
tent normally decreases gradually below a depth of 30 
inches. 

Included in mapping were small areas of Otero and 
Palma soils and small areas of Ildefonso fine sandy loam, 
0 to 5 percent slopes, 

This soil is subject to severe wind erosion when not pro- 
tected by plant cover. It absorbs water rapidly and has a 
low capacity to store moisture. Tt is generally more 
gravelly, and consequently more droughty, in areas on 
terrace ridges, Runoff is slow, and internal drainage is 
es за Fertility is low, and the organie-matter content is 
ow, 

This soil is used for production of native grass. Some 
areas are sources of gravel and sand suitable for mortar 
and conerete work and also for road surfacing and sub- 
grade material. The native vegetation consists of sand 
dropseed, blue grama, three-awn, yucea, snakeweed, and a 
few juniper trees. (Dryland capability unit VIe-1, cli- 
matic zone 5; Sandy range site) 

Ildefonso stony sandy loam, 10 to 30 percent slopes 
(Is)—This is a shallow soil that occurs on upland pied- 
mont fans on western foot slopes of the Manzano Moun- 
tains, It is coarser textured than is typical of Tldefonso 
soils, and it has a strongly cemented lime layer. 

The surface layer is friable, brown stony sandy loam, 
about 6 inches thick, that has weak platy and weak gran- 
ular structure, This layer contains some lime. Below it is 
about 7 inches of brown gravelly loam that has weak sub- 
angular blocky structure. The gravelly loam contains some 
lime. Tt rests abruptly on very limy, very pale brown very 
gravelly sandy loam that is strongly cemented with lime 
in the uppermost few inches, Below a depth of about 29 
inches, the soil is less limy and more gravelly. 

This soil is dissected by many small arroyos that have 
nearly vertical side slopes. These arroyos contain numerous 
deposits of stones, cobblestones, gravel, and sand. 

Included in mapping were small areas of La Fonda 
loam, gravelly substratum, 2 to 8 percent slopes. 

. This soil has a low capacity to store moisture because it 
is shallow and coarse textured. It absorbs water rapidly 
but loses much moisture through evaporation. It is subject 
to severe water erosion caused by runoff from higher lying 
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soils. Runoff is slow to moderate, and internal drainage is 
medium. 

This soil is used mainly for production of native forage. 
In some areas the arroyo bottoms contain deposits of sand, 

ravel, und stones suitable for use in construction work. 

"he native vegetation consists of blue grama, ring muhly, 
cactus, yucca, rabbitbrush, serub oak, and a few juniper 
trees, (Dryland capability unit VIIs-3, climatic zones 4 
and 5: Ий» range site) 

Jekley «Шу clay loam, 20 to 40 percent slopes (Je}— 
This is a red-bed soil on the sides of canyons in the south- 
eastern part of the Manzano Mountains. A thin layer of 
decomposing forest litter, about an inch thick, covers the 
surface. The upper part of the surface layer is dusky-red, 
friable, granular silty clay loam about 5 inches thick. The 
lower part is weak-red silty clay loam, 6 inches thick, that 
has moderate subangular blocky structure. Both parts are 
free of lime. Below this is a subsoil of dark reddish-brown 
silty clay loam to weak-red silty clay that has moderate 
subangular blocky structure. It contains a few sandstone 
fragments and is free of lime. Partly weathered red-bed 
shale occurs in the substratum at a depth of about 46 
inches, 

The slope is most commonly about 25 percent. In places 
the surface layer and subsoil are stony. Sandstone and 
shale crop out in some places. 

This soil is easily penetrated by roots, air, and water. 
The fine-textured subsoil does not restrict roots. The water- 
storage capacity is high, Internal drainage is slow. At 
present, surface runoff is slow to medium, but it would be 
rapid without adequate plant cover. This soil is subject 
to severe water erosion 1f the natural vegetation is de- 
stroyed by fire or if the areas are excessively logged. 

'This soil supports a mixed stand of ponderosa pine, 
Douglas-fir, and. white fir and an understory of mulberry, 
yucca, and cool-season grasses. The principal uses are wild. 
life habitats and production of timber. The nnderstory 
provides some grazing for livestock. Mature and diseased 
trees are harvested. (Dryland capability unit VIIe-5, 
climatic zone 4; timber suitability group 2) 

Karde loam, saline (3 to 25 percent ану (Ка) — This 
soil is moderately to strongly saline. Tt occurs on hills or 
on dunes on the leeward sides of playa lakes (fig. 14) in 
the Estancia, Encino, and Pinos Wells Lake Basins. 

This soil normally has a slightly darkened surface layer 
as a result of small accumulations of organic matter; 
otherwise, it is fairly uniform throughout the profile. The 


Figure 11.—A playa lake. Salts have accumulated on the barren 
floor, Karde loam, saline, occurs on the hills at the far side. 
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aver is light-gray loam that is limy and slightly 
; has weak granular structure. Below this is pale- 
that has weak blocky structure to a depth 
of about 24 inches but is massive below this depth. This 
material is very limy and contains visible soluble salts. 

Included in mapping were many small 5 
playa lakes, which have little or no agrieultural value, and 
small areas of Karde-Willard Joams, saline. 

Salinity limits the kinds and amounts of plants that 

can be grown. Fertility is very low. The organic-matter 
content is very low, and consequently the soil crusts readi ly 
and tends to shed water. The water-holding c сараен, y is 
moderate. Roots seldom penetrate below a dept th of about 
30 inches, because of the salt content. Surface runoff is 
medium to rapid, depending on the slope. Internal drain- 
age is medium, Rill and g gully erosion is “ага to severe 
on the stronger western "slopes and slight to moderate on 
the eastern slopes Wind erosion is severe on the western 
slopes and slight on the eastern slopes. The western slopes 
are generally more droughty than the eastern slopes be- 
enuse they are steeper and face the prevailing winds; 
consequently, the vegetation is normally less vigorous and 
less dense on western slopes than on eastern slopes 

This soil is used for preduction of native forage 
supports sparse stands of alkali sacaton, bine erama, 
chamiza, and wolfberry. (Dryland e apability unit VIIS-A, 
climatic zone 5; Salt Flats range site) 

Karde-Willard loams, saline (0 to 9 percent slopes) 
This complex occurs in Tike basins, mainly on the 
'd side of playas. The surface is hummocky. Fach 
of the two major soils makes up 45 to 55 percent of any 
given area of the complex, but Karde Joam is dominant 
in most area 

Karde joan occurs on low convex dunes. It normally has 
à surface layer, about 5 inches thick, of light-gray, gran- 
ular loam. Below this layer, and e extending 1o a depth 
of several feet, is friable, pale-3 wallow silt. loam that con- 
tains substantial amounts of soluble salts. This soil is mod- 
erately alkaline and moderately to strongly saline. 

Willard loam occurs in the nearly level to slightly co 
cave areas between dunes. № receives runoff “from the 
dunes. This soil has a surface layer of grayish-brown loam, 
about 5 inches thick, that has weak platy and modera б 
granular structure and is slightly saline. The subsoil 1 


surface 
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dark erayish-brown to very dark 
clay loam that becomes lighter eolored and 1 more ппу with 
depth. It has weak blocky structure and is moderately 


to толу alkaline and moderately to strongly saline. 
This layer grades to pale-olive or pale-yellow, Шау, mas- 
sive, stratified lacustrine sedi 1 at a depth of about 20 
inches. These sediments have a texture of loam or clay 
loam and are strongly alkaline and moderately to strongly 
saline. 

In some areas of the Willard loam near the playas, the 
water table is within 5 feet of the surface. Soluble salts are 
on the surface in places. This soil is permeable to roots, 
air, and water, ЈЕ has a moderate to high capacity to store 
moisture, but the high salt content limits the capacity of 
some plants to absor b moisture 

'The Karde loam tends to erst over more readily than 
the more permeable Willard loam, and it sheds water down 
onto that soil. Runoff is medium to rapid on the Karde 
loam and slow to very slow on the Willard loam, The 
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Karde loam is subject to severe wind erosion and slight 
to moderate water erosion. 

‘These soils are used principally for range. The vegeta- 
tion is limited to salt-tolerant species, such as alkali saca- 
ton, ehamiza, blue grama, and wolfberry. The Willard 
loam produces two to three times as much forage as the 
Karde loam, mainly because it receives additi onal mois- 
ture from runoff and from ground water. (This complex 
is in the climatic zone 5. The Karde soi il is in dryland capa- 
bility unit VlIs-4; the Willard soil is in dryland capa- 
bility unit VIS-3. Both soils are in Salt Flats range site} 

Kech gravelly loam, 1 to 9 percent slopes. (Ко) — This 
soil occurs on crests und side slopes of ridges in the Ped- 
ernal Hills, in the eastern part of the survey Area. T НА 
surface layer, about 4 inches (hick, is pale- brown, friable 
gravelly Tonm that has been leached free of lime. It has 
moderate granular structure. The subsoil is clay loam 
that has weak prismatic and moderate sub: angular blocky 
structure. Ц is brown and nonlimy in the upper part and 
light brown and limy in the lower part. № is about 12 
inches thick and grades at a depth of about 16 inches to 
partly we: Ла ed acid gneiss. 

In some places the surface layer is stony. ‘There are a 
few outcrops of igneous rock. Included in mapping were 
small areas of Roc k land. 

This soil is shallow and gravelly and, conseque ntly, 
droughty. It absorbs water res udily and has low capacity to 
store moisture, Surface runoff is medium to rapid, and 
internal drainage above the rock is medium. The hazard 

of wind and water erosion is slight. Surface gravel tends 
to limit the density of the plant cover. 

This soil is not suited to cultivation. It is used for pro- 
duction of native forage, Livestock and wildlife, mainly 
sheep and antelope, often graze the forage too hes wily. 
Where feasible, 1 this soil should be fenced off and managed 
separately in order to control grazing. The native vege- 
tation consists of blue grama, black grama, galleta, side- 

oats orama, ring mahi snakeweed, and cactus, (Dryland 
capab ility unit VIs-1, climatie zone 5 ; Shallow P site) 

Kim- Otero-Pastura complex a ‘to 9 percent slopes) 
Koh. This complex occurs on nearly level to n. 
topography in the southeastern part t of the survey Area. 
The Kun and Otero soils each make up about 30 to 40 
percent of the acreage. Kim soils are dominant in many 
areas, and Otero soils in some. The Pastura soils are less 
extensive. They make up about 25 to 35 percent of the 
acreage. Included in mapping were areas of Prewitt and 
Manzano soils in narrow swales. 

The Kim soils occur mainly on side slopes of hills and 
ridges, They normally have a surface layer of grayish- 
brown, limy loam about 11 inches thick. This layer has 
moderate granular structure and shows evidence of being 
reworked by worms, The subsoil is pale-brown, my loam 
that has moderate granular structure. Tt is about 5 inches 
thick and grades to a substratum of light yellowish-brown, 

very limy loam. This layer has weak subangular blocky 
structure; it is easily penetrated by roots, air, and water. 
Limestone or caliche bedrock is below a depth of 40 inches 
in places. 

Otero soils oceur on the foot slopes of ridges and m con- 
cave areas between hills and ids Some of the areas 
have been reworked by wind, and the relief is slightly 
hummocky in many places. The surface layer is шоо 
light-brown fine sandy loam about 17 inches thick. It is 
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friable and limy and has weak subangular blocky and 
moderate granular structure. "The subsoil is light- brown 
fine sandy loam, about 11 inches thick, that contains more 
lime than the surface layer. This layer is structureless, It 
grades to a substratum of very pale brown, structureless, 
very limy fine sandy loam. The substratum does not re- 
strict plant roots, In places Otero soils have been leached 
free of lime to a depth of about 10 inches. 

Pastura soils normally occur on gently sloping ridges or 
hilltops. They consist of friable, brown to pale- brown, 
limy loam, about 10 inches thick, over pinkish-white in- 
durated ealiche. Caliche pebbles are common on the sur- 
face. Plant roots are restricted to the surface layer. 

Kim soils are easily penetrated by roots, air, and water. 
They have a high capacity to store moisture for plants. 
They are subject to severe wind erosion if the plant cover 
is removed. Surface runoff is medium to rapid, and in- 
ternal drainage 1s medium. Fertility is moderate, and the 
organie- -matter content is moderate. 

Otero soils take in water rapidly, but their capacity to 
store moisture is low to moderate. They are easily eroded 
by wind. Surface runoff is slow, and internal drainage i is 
medium to rapid, Fertility is low. 

Pastura soils are shallow. They absorb water readily 
but have a low capacity to store moisture. Surface runoff 
is medium to rapid, and internal drainage is medium above 
the caliche. Plant roots are confined mostly to the surface 
layer. The plant density is sparse because the soil is 
droughty and because of the surface gravel. Plant density 
can be inereased by deferred grazing ‘and proper use. 

These soils are not suited to cultivation, They are used 
for production of native forage. Blue grama, side-oats 
grama, black grama, snakew eed, and cactus are common 
on Kim and Pastura soils. Sand dropseed, blue grama, 
galleta, yucca, cactus, and juniper are the most common 

vegetation on Otero soils. Otero soils are the most produc- 
tive e, and Pastura soils are the least productive. Control 
of grazing reduces the hazard of erosion. (АЛ of the soils 
are in climatic zone 5. The Kim soil is in dr yland capa- 
bility unit VIc-1; Loamy range site. The Otero soil is in 
dryland. capabi lity unit VIe- 1: Sandy range site. The 
Pastura soil is in dryland capability unit VIIs- 1: Shallow 
range site) 

Kim- Pastura-Tapia loams (1 to 9 percent slopes) 
(IKpI.— This soil association occurs on rolling topography 
in the northeastern and southeastern parts of the survey 
Area, Kim and Pastura loam each make up about 35 to 45 
percent of the acreage; Kim loam is normally dominant. 
Tapia loam is less extensive e; it makes up about 15 to 95 
percent of the acreage, Included in mapping were areas of 
Prewitt and Manzano soils in narrow dr alnagewayvs and 
small potlakes. Also included were small areas of Bernal- 
Slickspot complex. 

Kim loam occurs on moderately to strongly sloping side 
slopes of ridges and hills. In mos Buses it has a surface 
layer, about {inches th ick, of grayish-brown, friable limy 
loam that has been reworked by earthworms. This layer 
has moderate granular structure, The subsoil is pale- 
brown, friable loam that is more limy than the 155 
layer. Tt has moderate granular structure and is about 2 
inches thick. It erades to a substratum of hight yollowish: 
brown, very limy loam that has weak subangul ar blocky 
structure. This layer is readily penetrated by roots, air, 
and water, 


Pastura loam 15 shallow. It occurs on gently sloping to 
moderately sloping hilltops. It normally consists of friable, 
light brownish- gray to pale-brown, limy loam, about 10 
inches thick, overlying a thick bed of indurated caliche. 
Small caliche pebbles are common on the surface. 

Tapia loam oceurs as gently sloping areas between 
ridges and hills. It has a surface layer, about 3 inches thick 
of brown, friable loam that has been leached free of lime. 
It has moderate granular structure. This layer grades to a 
subsoil of light-brown clay loam that has been leached 
free of lime in the upper part. The subsoil has weak pris- 
matic and moderate subangular blocky structure. Lt is 
about 18 inches thick. The substratum is massive, white, 
partly cemented caliche that restricts most plant roots, 

The Kim loam absorbs moisture readily, and its capacity 
to store moisture is high. It is easily eroded by wind when 
not protected by plant cover. Sur face runoff is medium to 
rapid, and internal drainage is medium. Fertility is 
moderate to low. 

The Pastura loam is shallow and droughty. Most roots 
are confined to the surface layer. Tt takes in water readily 
but has a low water-holding capacity. Surface runoff is 
medium to rapid, and internal drainage above the caliche 
is medium. Surface gravel and droughtiness limit plant 
density in many places. 

The Tapia loam is subject to moderate wind erosion 
and water erosion if the plant cover is overgrazed or is 
destroyed by fire. It has a moderate capacity to store 
moisture for pl ants, Surface runoff is slow to medium, and 
internal drainage is medium. Fertility is moderate, and 
the organie- matter content is moderate. Roots, air, and 
water penetrate easily, but most. roots are confined to the 
upper layers. 

This association is not suited to cultivation. Native 

range is the principal use, Of the major soils in the asso- 
ciation, Tapia loam is the most productive of native 
grasses, and Pastura loam the least. Blue grama, black 
grama, side-oats grama, three-awn, snakeweed, cactus „and 
à few juniper trees are the common vegetation on the Kim 
and Pastura soils. Dlue grama, galleta, ring muhly, and 
enctus are the most common plants on the T: apia soil. In 
places the caliche deposits underlying the Pastura soil 
are a source of roadbuilding material. (All of the soils are 
in climatie zone 5, The Kim soil is in dryland capability 
unit VIc-1; Loamy range site. The Pastura soil is in dry- 

land capability unit VIIs-1; : Shallow range site. The 
Tapia soil is in dryland capability unit V Is-4; Loamy 
range site) 

Kim-Pinon-Witt loams (1 to 9 percent slopes) (Kw].— 
This soil association oceurs on rolling hills in the north- 

eastern part of the survey Area. Kim loam makes up 
about 45 to 55 percent of the acreage, Pinon channery 
loam makes up about 25 to 35 percent, and Witt loam about 
15 to 40 percent. Included in mapping were small areas 
of Harvey loam, 1 to 9 percent slopes, and areas of Prewitt 
and Manzano soils in narrow drainageways and small 
potlakes. 

Kim loam oceurs on moderately to strongly sloping 
hillsides, This soil normally has a surface layer, about 11 
inches thick, of grayish-brown, friable, limy loam that has 
been reworked by earthworms, This layer has moderate 
granular structure. The subsoil is pale-brown, friable, limy 
loam that has moderate granular structure. It is about 5 
inches thick and grades to a substratum of light yellow- 
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ish-brown loam. The substratum is high in lime content 
and has weak subangular blocky str noture. 

Pinon channery loam occurs mainly on thickly wooded 
hill crests, It has a surface layer, about 6 inches thick, of 
brown, friable, my channery loam that has moderate 
eranular structure. The subsoil is channery loam about 
12 inches oe The upper part is ight brown and limy 
and has weak subangular blocky s structure. The lower part 
is very limy. pinkish white, and structureless. Partly 
weathered limestone bedrock is at a depth of about 18 
inches. 

Witt loam occurs on gently sloping flanks of ridges and 
hills. It has a surface layer ‘about 6 inches thick, of brown, 
friable loam that has been leached free of lime. This layer 
grades to a subsoil of dark-brown clay loam that has 
moderate prismatie and moderate subangular blocky struc- 
ture. The upper part of the subsoil has been leached free 
of lime. A substratum of pinkish-white loam that is very 
high in lime content begins at a depth of about 36 inches, 

Kim loam is easily penetrated by roots, air, and. water. 
It is subject to moderate wind erosion and water erosion 
if the i cover is destroyed. It has a high capacity to 
store moisture. Surface runoff is medium “to rapid, and 
internal drainage is medium. Fertility is moderate, and 
the organic- -matter content is moderate. 

Pinon channery loam is shallow and droughty. It takes 
in water at a medium to rapid rate but has а low water- 
holding capacity. Surface runoff is slow to medium, and 
internal drainage is medium. Plant roots are restricted 
by the bedrock. 

Witt loam is subject to moderate wind erosion and water 

erosion. It has a high capacity to store moisture. Surface 
runoff is slow to medium, and internal drainage is medium. 
Fertility is moderate, and the organic- matter content is 
moderate. Roots, air, and water readily penetrate the sur- 
face layer but are restricted by the substratum. 

‘These soils are not suited to cultivation. They are used 
for production of native forage. Witt loam produces the 
most forage, and Pinon channery loam the least. Blue 
grama, galleta, sand dropseed, ring muhly, cactus, and 
snakeweed are the most common plants on the Kim and 
Witt soils. Thick stands of pinyon and juniper, with an 
understory of blue grama and cactus, are the most common 
plants on Pinon channer y loam. Some of the trees are har- 
vested for fenceposts and firewood. ( All of the soils are in 
climatic zone 5. The Kim and Witt soils are in dryland 
capability unit VIc-1; Loamy range site. The Pinon soil 
is in dryland capability unit У118-1: Shallow range site) 

La Fonda loam, 1 to 9 percent slopes (La). — This soil 
occurs on upland piedmont fans and on crests and slopes 
of ridges, mainly in the northeastern and southwestern 
parts of the Area, The surface layer, about 4 inches thick, 
is reddish-brown, friable loam that contains lime and has 
moderate platy and moderate granular structure. This 
layer grades to a subsoil, about “19 inches thick, of light 
reddish -brown heavy loam that has weak prismatic and 
moderate subangular blocky structure. The lower part of 
the subsoil is more limy and coarser textured than the 
upper part. The substratum is massive, light reddish- 
brown loam that is more limy 1n the upper part than in 
the lower. 16 is readily permeable to roots, air, and water. 

Included in mapping were small areas ‘of Alicia loam, 
1 to 6 percent slopes, a few outcrops of soft g gypsum, and 
areas of gravellv deposits along the banks o drainage 
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channels. Also ineluded were some abandoned severely 
eroded fields. 

This soil is readily eroded by wind and water when the 
surface is left unprotected. It absorbs water at a moderate 
rate and has a moderate to high capacity to store moisture. 
It tends to slake upon wetting. It is easily tilled. Runoff 
is medium to rapid, depending on the slope. Internal drain- 
age is medium. Fertility is low, and the organic-matter 
content is low. 

This soil is not suited to cultivation, because the climate 
is unfavorable. Some of the areas were formerly dry- 
farmed, but these are being rapidly converted to range, 
either by natural regeneration or by mechanical reseeding. 
Many of these abandoned fields have been severely eroded, 
and they need to be fenced and protected from overgrazing 
until plants are well established. Proper use of range will 
limit erosion. The vegetation consists of blue grama, sand 
dropseed, galleta, yucca, cactus, and some pinyon and 
junpe: . (Dryland e 'apability unit VIc-1, climatic zones 
4and 5: Loamy range site) 

La Fonda loam, š gravelly substratum, 2 to 8 percent 
slopes (1g).—This soil occurs on terraces that are subject 
to flooding along streams in the southern foothills of the 
Manzano Mountains. It differs from La Fonda loam, 1 to 
9 percent slopes, in having a gravelly substratum and in 
bemg leached of lime in the surface layer. 

The surface layer, about 12 inches thick, is reddish- 
brown, friable loam that has moderate granular structure 
and is free of lime. The subsoil, about 18 inches thick, is 
reddish brown and has weak to moderate subangular 
blocky structure. The upper part has a loam texture and 
is free of lime; the lower part has a gravelly loam texture 
and contains some visible lime. The substratum is light 
reddish-brown, structureless very gravelly loam that con- 
tains some visible lime, This grav velly layer is normally 
ара depth of more than 20 inches, The gravel content 
ranges from about 25 to 80 percent. 

Included in the areas mapped are small areas of La 
Fonda loam, 1 to 9 percent slopes. There are also a few 
deep, U-shaped gullies. 

This soil is subject to severe water erosion, and it is 
occasionally to frequently flooded. Floodwaters cover the 
vegetation along the streambanks with sediments. ‘The 
overflow is beneficial to the growing plants if the water 
stands for only a short time. Headcuts and gullies form 
easily along cow trails and service roads that run in the 
direction of streamflow. Diversions help to control erosion 
by spreading floodwaters over а broader area. 

This soil absorbs water rapidly and has moderate са- 
pacity to store it. Surface runoff is medium to rapid, and 
jnternal drainage is medium. Most of the plant roots are 
confined 11 the less gravelly upper layers. 

This soil is not suited to cultivation, because of the 
erosion and overflow hazards. It is a productive grassland 
soil if it is properly managed. The vegetation consists of 
blue grama, western wheatgrass, ring muhly, Apache- 
plume, and some pinyon and juniper. (Dryland capability 
unit Vlew-2, climatic zones 4 and 5; Bottomland range 
site) 

La Fonda-Alicia loams, 1 to 9 percent slopes l. 
This soil association occurs on upland piedmont fans in 
the eastern part of the survey Area. The La Fonda loam 
makes up 60 to 80 percent of the acreage, and the Alicia 
loam 20 to 40 percent. Included in mapping were small 
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areas of Chilton gravelly loam on the banks of drainage- 
some abandoned severely eroded fields, and a few 
ісіп loam, 1 to 6 percent slopes, on broad, gently 
sloping piedmont fans. 

The La Fonda loam normally occurs on moderately to 
strongly sloping truncated side slopes of the fans. It has 
a surface layer, about 5 inches thick, of reddish-brown, 
friable loam or fine sandy loam. ‘This layer has moderate 
granular structure, and it contains some lime. It grades to 
а subsoil, about 20 inches thick, of шин reddish-brown 
heavy loam that has weak sub angular | blocky structure. 
The subsoil is permeable and is more limy in the lower 
part. It grades to a substratum of light reddish-brown or 
pink loam, The substratum is structureless and very lime, 
but it does not limit root penetration. 

The Alicia loam occurs mainly on gently sloping crests 
of the fans, It has a surface layer, about 6 ine es thick, of 
brown to reddish-brown, friable loam that has moderate 
subangular blocky structure breaking to moderate gran- 
ular. This la yer has been leached free of Ише. The subsoil 
is reddish-brown clay loam that has moderate prismatic 
and moderate subangular blocky structure. It has been 
. of lime in the upper part. This layer is about 8 
feet thick and grades to a substratum of pink, very limy 
loam. The substratum. is structureless and nearly impervi- 
ous to plant roots. There are a few waterworn “pebbles in 
this soil. 


These soils are readily eroded by wind or water; Alicia 
loam is the more stable. Gullies are common on the : d 


slopes. Both soils tend to slake upon w | ing. They absorb 

water readily and have a moderate to high capacity to 
store оне for plants. Fertility is low and fs рен 
matter content is ee : the La Fonda loam, but both are 
moderate in the Alicia loam. Surface runoff is medium to 
rapid, depending on the slope. Internal drainage is 
medium. Deferred grazing and proper use of range help 
to limit erosion, 

These soils are used for production of native forage. 
Blue grama, sand dropseed, side-onts grama, galleta, ring 
muhly, yucca, snakeweed, cactus, and s ает ed juniper 
trees make up most of the native vegetation. Most of the 
abandoned fields have been returned to range, either by 
natural reseeding or by mechanical seeding. In many 
places seeding has not been successful, а efforts to estab- 
lish grass should be renewed. Fencing these areas until 
plants have become well establ pee may be nec гу. 
(Dryland capability unit VIc-1, climatic zone 5; Loamy 
range site) 

La Fonda-Rock outcrop complex (2 to 15 percent 
slopes) (lo}-—This complex occurs on upland piedmont 
fans and side slopes of ridges in the eastern and south- 
western parts of the survey Area. 

La Fonda soils make up 45 to 60 percent of the acreage. 
They normally occur on gently slo] bing to moderately 
sloping fans below the rock outcrops. They] have a surface 
layer of reddish -brown, friable loam that has mensas 
granular structure. This layer is about 4 inches thick and 
grades to a subsoil of reddish-brown or light reddish- 
brown heavy loam that has weak prismatic and weak sub- 
angular bl ructure. This layer is about 20 inches thick 
and has visible lime in its lower part. The substratum is 
light reddish-brown, limy loam. It is structureless and is 
more limy than the surface layer and the subsoil. Plant 
roots are not restricted by this layer. 
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Reck outcrop makes up 40 to 55 percent of the acreage, 
These outerops normally occur above the La Fonda soils on 
moderately sloping to moderately steep side slopes of 
ridges De consist mostly of Permian, Jurassie, and 
Triassic red-hed sandstone, siltstone, and shale, In many 
places they are capped with limestone and gypsum. These 
weathered rocks support some plant life, but they are gen- 
erally nearly impervious to roots, air, and water. In pla aces 
the slopes are short and nearly vertical. 

Included in mapping were small areas of Alicia loam, 
1 to 6 percent slopes, and small areas of Rance-Gypsum 
land complex. 

The La F onda soils are subject to severe wind erosion 
and water erosion ir they Jud plant cover. They slake 
readily, and gullies form easily. Moisture is absorbed at a 
9 er rate, and the water-storage capacity is moderate 

to high. Surface runoff is medium to rapid, and internal 
drainage is medium, Fertility is low to moderate, and the 
organic-matter content is low to moderate. 

The Rock outerop part of the complex has low сарас- 
ity to store water. Most. of the soil material that weathers 
from these rocks is washed away as fast as it forms. Sur- 
face runoff is rapid, and the water intake rate is slow to 
medium. Internal drainage is slow. 

This complex ts not. suited to cultivation, because rain- 
fall is erratic and scanty. It is suited to range. The La 
Fonda soil produces most. of the usable forage. "The native 
vegetation on these soils is mainly blue grama, ealleta, sand 
dropseed, ring muhly, cactus, yucca, and a few junipers. 
The Rock outcrop part of the ‘complex supports a sparse 
cover of blue grama, black grama, sand dropseed, snake- 
weed, and se: attered j junipers. Proper use of forage helps to 
limit erosion, (Dryland capability unit, VIIs- i, climatic 
zones 4 and 5. The La Fonda part is in Loamy range site. 


The Rock outerop part is in Shallow Sandstone range site) 
Laporte-Rock outcrop complex (3 to 25 percent 


slopes) (lp)-—This complex occurs on rocky crests and 
side slopes of ridges in all parts of the survey Area. 

Laporte soils make up 40 to 80 percent of the acreage. 
They occur in pockets between rock outerops. They are 
more extensive on ridge crests than on the steeper side 
slopes. These soils have a layer, about 11 inc thick, of 
grayish-brown to ver y pale brown, granular stony loam 
overlyi ing weakly fr actured limestone bedrock. The lower 
4 inches of this layer contains some visib e lime. The depth 
to rock ranges from about 4 inches t hes, Roots are 
confined to the soil above the bedrock 

Rock outcrops make up 20 to 60 percent of the act enge. 
These areas are more common on side slopes than on crests. 
'The rocks are mainly limestone, but there are a. few strata 
of sandstone. The outcrops generally occur as narrow 
bands or ledges that form stairstep relief on side slopes of 
ridges, Some occur in а random pattern on ridge crests. 

Included in mapping were small areas of Bernal- 
Travessilla fine sandy loams; Pinon channery loam, 3 to 
20 percent slopes; Steep rock land; and Turkeysprings 
stony loam, 20 to 50 percent slopes, 

Laporte soils are droughty because they are stony and 
shallow, They absorb water at a moder: afe to rapid rate, 
but their capacity to store moisture is low. Surface runoff 
is medium to rapid, and internal drainage is medium. The 
rock outcrops shed water rapidly. The only moisture re- 
tained is that which accumulates in the fractures, and this 
is rapidly taken up by plant roots or is lost through evapo- 
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Figure 15—Typical cross section of Laporte-Rock outcrop com- 
plex. Note the abundance of rock and lateral root growth in the 
Laporte soil at the right. 


ration. Plant roots are confined mainly to the soil above 
the bedrock. but they commonly penetrate the rock frac- 
tures where water and soil material have collected. 

Range is the principal use of this complex. The vege 
tation consists of moderate to heavy stands of pinyon and 
juniper with an understory of blue grama, galleta, ring 
muhly, snakeweed, yucea, and Gambel oak. Wildlife, 
mainly deer, often browse the understory. Some pinyon 
and juniper trees are harvested for fenceposts and fire- 
wood. The rock is suitable for crushing for use in road 
construction, Brush control is generally impractienl, be- 
cause of the erosion hazard. (Dryland capability unit 
VIIs-3, climatic zones 4 and 5; Hills range site) 

Manzano loam, 0 to 1 percent slopes (Mo).—This soil 
occurs on flood plains and in swales and depressions in all 
parts of the survey Area. The surface layer, about 9 inches 
thick, is grayish-brown to dark-brown, friable loam that, 
has moderate granular structure, It has been leached of 
lime. This layer grades to x subsoil, about 18 inches thick, 
of dark grayish-brown light clay loam that has weak pris- 
matic and moderate subangular blocky structure. The 
lower part of the subsoil is lighter colored than the upper 
part and contains some visible lime. The substratum is 
brown light clay loam that has weak subangular blocky 
structure and contains some visible lime. In many places 
the surface layer and the subsoil are clay loam, In other 
places the surface layer is covered with as much as 10 
inches of recent overburden that has a texture of loam or 
fine sandy loam. 

308-922--60--3 


Small areas of Moriarty clay loam, 0 to 1 percent slopes, 
were included in mapping. Also included were small areas, 
commonly known as gravel bars, that have a high amount 
of gravel in the кобна! and substratum. Some strong 
slopes, where streams have cut channels down through an 
older flood plain, are shown on the soil map by escarpment; 
symbols. 

This is one of the most fertile and productive soils in 
the Area. It is high in organie-matter content and is easil 
tilled, It absorbs water at a moderate rate and has a high 
capacity to store moisture for plants. Surface runoff and 
internal drainage are slow. In areas where this soil has 
а clay loam surface layer it is easily compacted, takes in 
water slowly, and is more difficult to till. 

This soil is subject to severe water erosion and overflow 
damage. Overflow normally occurs about once each year, 
usually late in summer. It is generally more beneficial than 
harmful because the growing plants need the additional 
moisture, but in some places the fresh sediments deposited 
by floodwaters kill the vegetation. Headeutting is common 
in trails, furrows, or roads that run in the direction of the 
waterflow. Diversions or water spreaders reduce the ero- 
sion hazard by slowing the water and spreading it over a 
broader агеа. 

This soil is used mainly for production of native forage, 
but it is equally well suited to dryland and irrigated farm- 
ing, An abundance of grass forage is produced in areas 
that receive overflow, and much of it is put up for hay for 
supplemental feed in winter and during dry spells, Blue 
grama, western wheatgrass, vine-mesquite, and alkali saca- 
ton are the dominant native plants, but there is some 
chamiza and cactus. This soil is well suited to stock ponds 
because of its location and good sealing properties. 

Only a few areas near the foothills of the Manzano 
Mountains are being dryfarmed. Corn, pinto beans, and 
wheat are the principal dryland crops. Rainfall is often 
erratic and scanty, and many fields have been returned 
to grass. 

About 1,500 to 2,000 acres of this soil in the western part 
of the Area is irrigated. Alfalfa, corn, potatoes, pinto 
beans, and sugar beets are suitable irrigated crops. Close- 
growing crops, such as alfalfa, potatoes, and pinto beans, 
may be damaged by overflow if flooding occurs at harvest- 
time. (Dryland capability unit IVew-1 if in climatic 
zone 4, and VIew-2 if in climatic zone 5; irrigated capa- 
bility unit ITew-1 ; Bottomland range site) 

Manzano loam, 1 to 5 percent slopes (Mb).—This soil 
oecurs on flood plains and in swales in the sonthern part 
of the Area. It has been more deeply leached of lime than 
Manzano loam, 0 to 1 percent slopes, It normally has a 
surface layer, about 7 inches thick, of brown, friable loam 
that has moderate granular structure. This layer grades 
to a subsoil of dark grayish-brown or dark-brown clay 
loam that has weak and moderate prismatic structure 
breaking to moderate and strong subangular blocky. The 
subsoil is about 44 inches thick and has been leached of 
lime. The substratum is brown limy loam that has weak 
subangular blocky structure. 

Included in mapping were small areas of Prewitt and 
Manzano soils and areas of Moriarty clay loam, 2 to 6 
percent slopes. 

This soil is oceasionally to frequently flooded, and water 
erosion is а hazard in places. Overflow normally occurs 
at least once each year, usually late in summer, Generally, 
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it is more beneficial than harmful because much of the 
water is absorbed by the soil and is available for plants. 
Пепси» and gullies form easily in cow trails or roads 
that parallel the direction of w aterflow, In pl aces diver- 
sions and water spreaders help to prevent head icutting and 
gullying. Sediments шог are deposited in thiek 
layers that cover the vegetation. 

This soil is fertile and is easily tilled. Tt absorbs water 
readily and has a high capacity to store moisture for 
plants. It is well suited to stock ponds because ЈЕ has good 
sealing qualities, and it is normally deep enough to pro- 
vide enough. soil material to construct сс Surface run- 
off is n nedium, and internal drainage is moderately slow. 

This soil is used mainly for production of native for: 
Blue grama, western wheatgrass, galleta, snakew Ev 

cactus, and scattered juniper trees “make up most of the 
ис vegetation, A small acreage is being dryfurmed. to 
corn and pinto beans, but Пар failures are common, (Dry- 
land capability unit ТҮем- if in climatic zone 4, and 
View-2 if iu climatie zone 5; Bottomland range site) 

Manzano loam, saline subs a 0 to 1 percent 
slopes (Мс) This soil occurs on flood plains in the 
stancia and Encino Lake Basms. It differs from Man- 
zano loam, 0 to 1 percent slopes, in having lacustrine 
deposits within 86 inches of the surface. It normally has 
a surface layer, about 7 inches thick, of grayish- brown. 
friable loam that has moderate granular structure. This 
ayer has been leached of lime. The subsoil, about 18 
inches thick, is brown to light brownish-gray clay Joam 
that has moderate prismatic and moderate subangular 
Лоску structure. The lower part is lighter colored. and 
coarser textured and contains some visible lime, The sub- 
stratum consists of pale-yellow, stratified, limy lacustrine 
sediments. Its most common texture is loam or clay loam. 
These sediments are slightly to moderately saline and 
alkali. 

Small areas of Willard loam, strongly saline, and Man- 
zano Цэс ) to 1 percent slopes, were i included in mapping. 

This soil is high in fertility and in organie-matfer con- 
tent. It is easily tilled. It should not be left without pro- 
tective: шин during the windy season НЕ ause it erodes 
readily absorbs water at a moderate rate and has a high 
capacity 1 store moisture for plants. эс runoll is 
slow, and internal drainage is medium. 

in areas near the margin of the lake basins, the upper 
layers are not normally saline ога lkal, but т areas nearer 
ps playa lakes, the soil i 2. to moderately affected 
by salts. Most of the acreage “is flooded on ly once in 2 to 
4 years. A few areas near e е margins receive over- 
flow every year, Irrigated crops are sometimes damaged 
if overflow occurs at harvesttime. 

This soil is used mainly for production of native forage. 
Blue grama, ring muhly, alkali saenton, ећаниха, and 

cactus are the common plants. About 1,500 to 1,500 acres 
is irrigated. Alfalfa, corn, potatoes, sugar beets, pinto 
beans, and small grains are the prine ipal irrigated crops. 
(Dryland capability unit VIA +, climati je zone 51 ted 
capability unit [lew-1: Loamy range site) 

Mirabal stony sandy loam, high elevation, 10 to 70 
percent slopes Mn This soil occurs on mountain slopes 
and peaks near the crest of the ми no Mountains, This 
soil is moderately deep. Normally, a layer of decomposing 
forest litter, an inch thick, covers the surface. The surface 
layer, about 8 inches thick, consists of very dark grayish- 


brown stony fine sandy loam. This layer grades to а sub- 
soil of brown very f оү fine sandy Joam. The subsoil is 
structureless or has weak subangular blocky structure, It 
pe to weathered schist rock at a depth of about 14 
inches, This soil is medium acid from the surface. 

Small areas of Roek outerops and slides were included 
in mapping. 

Water erosion is the main hazard. Severe erosion will 

result if the plant cover is destroyed by fire. This soil has 
a low capacity to store moistn we. It absorbs water rapidly 
and has rapid internal drainage. Surface runoff is шэг 
to rapid, depending on the slope. Cool temperatures at 
these high elevations keep evaporation losses small. 
This soil is used mainly for timber, for wildlif е habitats, 
and for recreation, It supports an overstory of pond lerosa 
sine, limber pne Douglas-fir, and white fir, and an under- 
stor y of Gambel oak, ШОШ. brome, Arizona fescue, and 
Carex, Mature and diseased trees are harvested regularly. 
In places livestock graze the understory, (Dryland сара- 
nity unit VIIe-7, climatic zone 4; timber suitability 
group 4) 

Mirabal stony sandy loam, 40 to 80 percent slopes 
(his soil occurs on eastern. slopes of the Manzano 
Mountains, just below the crest. A layer of decomposing 
forest hitter, about 2 inches thick, covers the surface laver 
of dark "ayish- brown, friable stony sandy loam. This 
laver is ab at 9 inches thick, and it is lighter colored in the 
lower part. It has weak crumb structure. The subsoil is 
pale-brown, structureless, oe loam about 12 inches 
thick. This layer rests on hard, wed schist bedrock at 
a depth of about 21 inches. ' Ts 21 is slightly acid in the 
surface layer and neutral in the lower par . 

The slope is commonly about 60 percent. Included in 
mapping were small аг eas of Rock oute rops and slides. 
This soil is milion’ to severe water erosion if the plant 
cover is destroyed by five. It absorbs water rapidly and has 
rapid internal drainage. ЈЕ has loss capacity to store 
moisture. Roots penetrate easily. Most roots are confined 
to the surface layer and the subsoil, but a few penetrate 
the fractures in the bedrock. Runoff is rapid. Surface rocks 
help to check runoff and control erosion. 

This soil supports a forest cover, mostly of ponderosa 
pine and Douglas-fir, with an understory of Gambel oak, 
mountain brome, Arizona fescue, and various forbs. The 
timber is used for wood ца but only diseased and 
mature trees are harvested. Wildlife browse the under- 
story, and domestic livestock graze the more accessible 
areas. These areas are also used for recreation. (Dryland 
capability unit У Пет, climatic zone 4: timber suitability 
group 4) 

Moriarty clay loam, 0 to 1 percent slopes [Mm] This 
soil occurs on flood-plain terraces and in swales, mainly 
along the Manzano Arroyo in the western part of the Area. 

The surface layer, about 8 inches thick, is dark reddish- 
gray, friable clay loam that has moderate granular struc- 
ture, It grades to a subsoil of reddish-brown or dark 
reddish-brown clay that has weak prismatic and moderate 
to strong blocky structure. The subsoil іні В 


bout 5 feet 
thick. It grades to a substratum of reddish-gray clay. The 
iower p "art of the subsoil and the substratum are mottled 
with reddish brown. This soil is mildly alkaline. Tt is 
limy throughout, but visible lime occurs only in the 
substratum. 
Included in mapping were small areas of Manzano loam, 
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0 to 1 percent slopes, and scattered ridges of gravelly 
deposits. 

This soil is flooded about once a year, usually late in 
summer. Floods are generally more beneficial than harm- 
ful because the growing plants need the additional 
moisture. Headeuts and gullies form in areas where the 
water is swift and concentrated. Diversions and water 
арг хамг sare needed in places to reduce the erosion hazard 
by slowing the water and spreading it over a broader area 

T his soil absorbs water slowly and has very slow internal 
drainage. It has a high capacity to store moisture, but the 
water is often held too tightly for 79 to absorb it. Tt 
tends to slake easily upon w etting. З 


Cracks as much as 3 
inches wide and several feet deep form when the soil dries. 
Surface runoff is slow. Fertility is high, and the organic- 
matter content is high, 

This soil is not suited to cultivation n, because ЈЕ is clayey 

nd poorly drained, Native range is the principal use 
Blue grama, western wheatgrass, alkali sacaton, and buf- 
falograss make up most of the v egetation, (Dryland capa- 
bility unit Vlew-1, climatic zones 4 and 5: Salty 
Bottomland range site) 

Moriarty clay loam, 2 to 6 percent slopes {Мо}. This 
soil occurs on fle 20 ain terraces in the extreme western 
part of the Aren. s redder 11 Moriarty clay loam, 
0 to 1 percent 1 55 and is moderately alkaline. ‘The 
sur ied layer, ‚ about, 9 inch es thick К, is limy dark reddish- 


structure Та the пр] per 5 part and "in ама bloc E 


structure in the lower part. This layer rests on a subsoil, 
about 30 inches thick, of limy, reddish-brown clay that 
has weal “s bloeky structure. The subsoil grades 
to а substratum of limy, massive, reddish-brown si ily elay 
loam. 

Included in mapping were 


small areas of La Fonda 


loam, gravelly substratum, 2 to 3 percent slopes, and a few 
? 

deep, shaped gullies. 
Tis Eo. slakes readily upon wetting and js subject to 


severe ater erosion. Overflow causes serions ісе in 


areas where headcuts and gullies have dissected the flood 
plain. Sheet erosion is common on areas that ү, once 


farmed. Deep arroyos 1 most OF the runoff, but over- 
flow сал be expected about once in 2 to 4 years. In. places 
diversion dikes or dams are useful in controlling headents 
and gull 10 

This soil is slow] ly to very slowly permeable to roots, 
ub and water, [t has a high capacity to store moisture, 
but the moisture is not readily available to plants. Cracks 
as much as 3 inches wide and several feet ue > form dur- 
ing dry peri iods, Surface runoff ism nedinm to rapid. 

"This soil is used mainly for production of native n age. 
The native vegetation те sparse, Tt consis s mainly of | Rus- 
sinn-thistle, blue grama, 8 sand dropsead, ring mully, west- 
ern wheat s, and a few juniper trees, There are a few 
abandoned ey . d fields, and m these fields it is 
difficult to establish vegetation, These fields need to be 


fenced т prote us from ov Mec until plants are 


well established, (Dryland capability unit Vlew-1, 
climatic zones 4 and 5; Salty Bottomland range site) 


Osha gravellv loam, 10 to 50 percent ТЕ (Оа). 
This soil occurs on mountain crests : 0 side slopes in the 
Manzano Mountains in the western part of the Area, A 
layer of decomposing forest litter, Mai 5 mehes thick, 
covers the surface. The surface layer, about 18 inches 
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thick, is grayish-brown to brown gravelly loam that has 
weak subangular blocky structure, А bleached subsurface 
layer of pale- brown gravelly sandy loam, about 14 inches 
thick, lies between the surface layer and the subsoil, It 
grades to the subsoil, about 18 inches thick, of brown, very 
gravelly heavy sandy мин that has weak subangular 
blocky structure. Weakly fractured. granite bedrock is at 
& depth of about 50 1nc h тев, This soil is free of lime and 
ranges from slightly acid to neutr i in reaction. 

The slope is most commonly about 40 percent. Ти some 
К areas it is less than 10 percent and in others more 
than 50 percent, Rock outerops and slides were included in 
napping. 

Under the prese i plant cover, surface runoff i 


is slow to 


medium. T his soll is easily eroded 1 зу water if the vege- 
tation is destroyed 1 by fire or by excessive loggii ne. It 
absorbs water rapidly and has rapid internal drainage, ТЕ 


has alow to l capacity to store moisture for plants. 
Surface vocks and the organic layer on the surface help to 
retard runoff and limit erosion. 

"Timber Шо and wildlife habitats are the main 
uses of this soll. Ponderosa pine and Douglas-fir and an 
understory of Gambel oak, mountain brome, Эг izona 
fescue, und scattered pinyon and juniper trees make up 
most of the veget tation. Livestock graze the understory in 
accessible areas, Mainly, it is the mature and diseased 
trees that in s Some areas are suitable for recrea- 
ton. (Dryland capability unit VIle-6, climatic zone 4; 
timber suitability group 3) 

Osha gravelly loam, calcareous variant, 20 to 80 per- 
cent slopes (Ос). Ті soil occurs on mountain = lopes in 
the southern part of the Manzano Mountains, ЈЕ is рту 
and is finer textured than Osha gravelly loam, 10 to 50 
percent. slopes, 

This soil normally has a surface layer, about 10 inches 
thick, of brown, friable gravelly or stony D that has 
moderate granular structure. The subsurface layer, about 
6 inches thick, is bleached. light-brown stony loam that 
tongues into the subsoil, The subsoil is reddish-vellow 
stony clay loam. At has moderate subangnlar blocky struc- 
furo and contains visible lime in the lower e ractured 
quartzite bedrock occurs аб а depth of about 40 inches. 
This soil is mildly alkaline in the surface layer but mod- 
evately alkaline in the lower layers. 

The ое is commonly about 50 percent, In places a 
thin layer of decomposing litter is on the surface. Small 


areas of Rock outcrops and slides were included in 
mapping. 
This sail is subject to severe water erosion if the vege- 


tation is desta oved by fire. It takes in water rapidly and 
has medium to rapid pe аг It has a moderate 
capacity to sme 19 1 for plants. Under the present, 
plant cover, runoff is medium 16 rapid. On the southern 
slopes, evaporation is rapid and the 41 ің droughty, 

This soil supports om stands of pinyon and j juniper. 
The understory consists of mountain- mahogany, Canada 
thi ын шэн кин grama, and junegrass, ft is suitable for 
wildlife habitats, and li шон can graze the more acces- 
sible areas, T here are п few ponderosa pines on the north- 
ern slopes, but not. 1 for commercial use. (Dryland 
E pam. ity unit Vife-9, climatic zones 4 and 5: Mountain 
Shal ie range sites timber suitability group 5) 

Otero and Palma soils D to Š percent slopes) 
This unit occurs in undulating areas in the eas 
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southern parts of the survey Area, Otero soils are the 
more extensive. They make up 55 to 75 percent of the 
acreage, They are limy and are lighter colored than Palma 
soils. They normally have a surface layer, about 6 inches 
thick, of light-brown, friable fine sandy loam or loamy 
fine sand. This layer has moderate granular structure, 
The subsoil, about 11 inches thiek, is similar in color, tex- 
ture, and lime content to the surface layer, but its struc- 
ture is weak subangular blocky. The substratum is light- 
brown to very pale brown, structureless fine sandy loam 
that contains much visible lime. In places the surface layer 
has been leached of lime. 

Palma soils таке up 25 to 45 percent of the acreage. They 
normally have a surface layer, about 6 inches thick, of 
nonlimy, brown to reddish-brown, friable fine sandy loam 
or loamy fine sand that has strong granular structure, This 
layer rests on а subsoil of reddish-brown heavy fine sandy 
loam that has weak to moderate prismatic structure and 
moderate subangular blocky structure. The subsoil, about 
17 inches thick, has been leached of lime in the upper part 
(fig. 16). It grades to light reddish-brown, limy fine sandy 
loam in the lower part. The substratum is light reddish- 
brown, structureless fine sandy loam that has much visible 
lime in the upper part. The lime decreases with depth. In 
some places this soil is limy in the surface layer and in 
the upper part of the subsoil. 

These soils are normally coarser textured in the southern 
part of the Area on the Chupadera Mesa and eastward 
toward Pino Hill, Included in the areas mapped are small 
areas of Chupadera loamy fine sand, 5 to 15 percent slopes; 
Trail loamy fine sand, 5 to 10 percent slopes; and Otero 
and Palma soils, hummocky. There are a few sandstone 
outcrops, and in a few places the soils are underlain by 
deposits of soft gypsum at a depth of about 40 inches. 
Also included is a small acreage near the eastern escarp- 
ment of the Chupadera Mesa of a soil that is similar to 
Palma soils but has a cemented layer in the subsoil and 
has been more deeply leached of lime than Palma soils, 

These sandy soils are easily eroded by wind when they 
are not adequately protected by plant cover. They absorb 
water rapidly and have a moderate capacity to store mois- 
ture for plants. They release the moisture readily, and 
plants respond quickly to rainfall. Surface runoff is slow 
to very slow, and internal drainage is medium to rapid. 
Fertility is low, and the organic-matter content is low. 

These soils are used mainly for production of native 
forage. Yields are less affected by lack of rainfall than are 
yields on finer textured upland soils, Sand dropseed, blue 
grama, and упеса make up most of the native forage in 
areas in the eastern part of the survey Area. The most 
common plant cover in the southern part of the Area is 
made up of light to moderate stands of pinyon and juniper 
and an understory of sand dropseed, blue grama, sand 
sage, yucca, and cactus, Some trees are cut for posts and 
firewood. There are a few old fields, nearly all of which 
have been reseeded to grass. Proper use of range und de- 
ferred grazing help to maintain a plant cover "M uate for 
protection against wind erosion. (Dryland capability unit 

7Te-1, climatic zones 4 and 5; Sandy range site) ` 

Otero and Palma soils, hummocky (1 to 5 percent 
slopes) (Or)—This unit occurs in abandoned fields in the 
eastern part of the Area. Otero soils occupy 60 to 80 per- 
cent of the acreage, and Palma soils 90 to 40 percent. 


Figure 16.—Profile of Palma fine sandy loam. In this profile the 
soil has been leached of lime to a depth of about 22 inches. 


These soils have been severely eroded by wind. Soil ma- 
terial has been blown from some areas and deposited in 
nearby areas, In the blowout areas the texture normally is 
fine sandy loam; in the recent deposits, it normally is 
loamy fine sand. The limy Otero soils generally are lighter 
colored, coarser textured, and more severely eroded than 
the nonlimy Palma soils. Both have been so thoroughly re- 
worked by wind that normal profiles are rare, 

These soils are very low in fertility and in organic- 
matter content. They are rapidly permeable to roots, air, 
and water, Their capacity to store moisture for plants is 
low to moderate. Surface runoff is very slow to slow. Severe 
damage from wind erosion is the most serious hazard. 
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Native range is the principal use of these soils. Vegeta- 
tion of any kind has been difficult to establish. The areas 
should be fenced and protected from overgrazing until the 
plants are well established and the soils stabilized, Reseed- 
ing by mechanical means is not advisable, because disturb- 
ing the surface layer leaves it susceptible to blowing. Hand 
seeding is the best method. The native vegetation consists 
mainly of sand dropseed, yucca, and annual weeds, (Dry- 
land capability unit VIe-1, climatic zone 5; Sandy range 
site) 

Pastura loam, 1 to 9 percent slopes (Pc).— This soil 
occurs on crests and side slopes on uplands in the eastern 
pes of the Area. It consists of about 10 inches of friable, 

imy loam over deposits of pinkish-white, indurated 

caliche (fig. 17). The upper part of the surface layer is 
light brownish gray and has strong granular structure; 
the lower part is pale brown and has weak subangular 
blocky structure. Most plant roots are confined to the sur- 
face layer. The caliche is laminated and more strongly 
cemented in the upper part. 

Included in mapping were areas of Dean loam, 1 to 9 
percent slopes, which makes up about 15 percent of the 
acreage. Also included were small areas of Harvey loam, 
1 to 9 percent slopes, and a few outerops of caliche. 

This soil is shallow and has limited space for moisture 
storage, It takes in water at a moderate to rapid rate and 
has medium internal drainage. Surface runoff is slow to 
medium, and water erosion is slight. Wind erosion is mod- 
erate to severe when the plant cover is not adequate for 
protection. 

This soil supports a sparse cover of blue grama, black 
grama, side-oats grama, three-awn, needlegrass, snake- 
weed, cactus, yucca, and juniper. Native range is the prin- 
cipal use. In places caliche has been excavated for use in 


Figure 17.—Profile of Pastura loam, 1 to 9 percent slopes. In- 
urated caliche is at a depth of about 10 inches. 


road construction. Plant density can be increased and the 
more desirable plants encouraged by proper use of range 
and deferred grazing. (Dryland capability unit VIIs-1, 
climatic zones 4 and 5; Shallow range site) 

Pastura loam, 9 to 25 percent slopes (РЬ). This soil oc- 
eurs on shoulders and side slopes on uplands in the western 
and eastern parts of the Area, It has a thinner surface 
layer than Pastura loam, 1 to 9 percent slopes, It normally 
consists of about 4 inches of light brownish-gray to very 
pale brown, friable, limy loam over indurated caliche. The 
surface layer has moderate granular structure. It con- 
tains many small, hard pebbles and fragments of caliche. 
The caliche is laminated and more strongly cemented in 
the uppermost 2 feet than in the lower part. Most plant 
roots are confined to the surface layer. 

Included in mapping were small areas where the slope 
is less than 9 percent or more than 25 percent, Caliche out- 
crops are common. 

This soil is very shallow. It has а low capacity to store 
water and is very droughty. It is generally more droughty 
and more susceptible to wind and water erosion in areas 
where it has a southern exposure. The surface layer is 
readily permeable to roots, air, and water. Surface runoff 
is rapid, and water erosion is severe, Internal drainage is 
slow to medium. 

'This soil is suited only to production of native forage. 
A sparse cover of blue grama, black grama, three-awn, 
snakeweed, juniper, and scrub oak makes up the vegeta- 
tion. Grazing should be controlled to help limit erosion. 
Caliche is sometimes excavated for use in road construe- 
tion. (Dryland capability unit VIIs-1, climatic zones 4 and 
5: Shallow range site) 

Pedrick loamy fine sand (0 to 1 percent slopes) (Pd).— 
This soil occurs on slightly undulating lake terraces in the 
Estancia and Pinos Wells La ke Basins. 

This soil has a surface layer, about 17 inches thick, of 
puse to brown, limy, friable, single-grain loamy 

ne sand. The subsoil is about 18 inches thick and is single 
grain or has granular structure. Its upper part is pale- 
brown light fine sandy loam; its lower part is more limy, 
very pale brown heavy fine sandy loam that has weak sub- 
angular blocky structure. The substratum consists of 
mixed, stratified laeustrine deposits, mainly yellowish, 
grayish, and whitish, that average about clay loam in tex- 
ture, These deposits are very limy and contain high con- 
centrations of soluble salts in places. The depth to the 
lacustrine deposits ranges from 15 to 40 inches. In places 
the upper part of the surface layer has been leached of 
lime. 

Small areas of Willard fine sandy loam and Ildefonso 
loamy fine sand, 0 to 5 percent slopes, were included in 
mapping, 

This soil is subject to severe wind erosion if the grass 
cover is depleted. It absorbs water rapidly and has rapid 
internal drainage. Tt has low capacity to store moisture, 
but it releases moisture to plants readily when moisture 
is available, The surface layer is friable and easily tilled. 
Surface runoff is very slow. Fertility is low, and the 
organie-matter content is low. 

This soil is used mainly for production of native grass. 
Because of the erosion hazard and the low production po- 
tential, it is better suited to native range than to other uses. 
The vegetation consists mainly of sand dropseed, blue 
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grama, galeta, sand sage, yucca, and alkali sacaton. There 
are a few Pes and juniper trees, Overerazed areas arc 
easily eroded by wind. 

Less than 150 acres of this soil is irrigated. Sprinkler 
irrigation is best: if Sub irrigation is used, the runs 
should be short. Alfalfa and small grains are the principal 
irrigated crops. Crop residue should be left on the surface 
for ze ew against erosion. (Dryland capability unit 


Vie-1, climatic zones 4 and 5; irrigated pus itv unit 
IVe- 51 range site) 


Pedrick loamy fine sand, hummocky (0 to 2 percent 
slopes) (Pe)—This soil occurs in the Estancia and Pinos 
Үү ells Lake Basins on nearly level, hummocky Jake ter- 
races. ‘The areas were formerly farmed or have been 
severely ov ergrazed. 

Т eo areas of this soil are similar to Pedrick loamy 
fine sand. In most places the original surface Fro has 
been removed and the soil material deposited 1 1 nearby 
dunes, In many places the dunes are less than + feet thick, 
but in 2. areas they are more than 6 feet thick. Gen- 
erally, the surface lays er consists of about 10 inches of 
lime. Па 'e-brown, single-grain loamy fine sand. This layer 
rests on a subsoil, about 5 inches thick, of very pale 5 Own, 
single-grain loamy fine sand or light fine sandy loam. The 
subsoil overlies stratified yellowish, grayish, and w itis 
laeustrine deposits that are high in Ише and soluble salts. 
In places all of the soil has been removed by erosion and 
the lacustrine sediments are exposed. 

A few small areas of Blown-ont land were included in 
2 

Most of this . soil bas Шар a ized, but wind 
erosion is still the major hazard. The ЗӨ itv to store 
moisture is low. 1. e runoff is ver x slow to slow. Roots, 
air, and water penetrate readily. Erosion has resulted in 
a decrease in fertility and loss of organic matter, 

This soil is better suited to native range than to cul- 
tivated шиг, but a few areas have been leveled and 
irrigated. Alfalfa, pasture, and barley are the main Irri- 
gated crops. The ue o vegetation is s sand drop- 
seed, blue grama, sand sage, and yucca, Tf reseeding is 
necessary, it should be done | by hand, so as = avoid disturb- 
ing the surface, Reseeded areas should not be used for 
о until the plants are well established. (Dryland 
capability unit VIe-1, climatic zone 5: irrigated capability 
unit FVe-2; Sandy range site) 

Penistaja fine sandy loam, 0 to 1 percent slopes p 
This soil occurs on upland 21 on the € "hupadera 
Mesa in the southern part of the Area, It has been more 
deeply leached of Time than Penistaja fine sandy loam. 
1 to û percent slopes. 

This soll normally has a surface layer, about 5 е 
thick. of brown, friable fine sandy loam that has moderat 
granular structure, This laver grades to a subsoil of i oda 
sandy clay loam that has weak to moderate prismatic 
structure breaking to moderate subangular blocky. The 
subsoil is about 50 inches thick: the uppermost 20 inches 
has been leached of lime. The substratum is light reddish- 
brown, massive heavy fine sandy loam that contains n 
moderate amount of visible lime. 

Included in mapping were small areas of ыг & fine 
sandy loam, 1 to 6 percent slopes, and Witt loam. 0 to 1 
percent slopes. and a few areas that have been cultivated 
and severely dane ое | by wind erosion. 


This soil is subject to severe wind erosion when clean 
tilled or when the vegetation is overgrazed. It is easily 

tilled. It absorbs water at a moderate to r apid rate and 
h зав medium internal PE e "Го water-storage capacity 
ік moderate to high, and the moisture is readily available 
when present. Fertility is moderate, and the organic- 
mati rer content is moderate. Surface runoff is slow. 

‘This is one of the better grass-producing soils in the 
survey Area. It is used mainly for production of native 
forage. ‘Lhe vegetation consists m tainly of blue grama, sand 
dropseed, gallet a, and cactus and includes se attered yuce: 
pinyon, and juniper. A few areas are dryfarmed, but c rop 
failures are common because of the pro'onged dry spells. 
Wheat and pinto beans are the main crops, Crop residue 
should be left on the surface for protection against wind 

erosion. A few trees are harvested for fenceposts and fire- 
wood. (Dryland capability unit IVe-4 if in climatic zone 
4, and VIe if in climatic zone 5; Loamy range site) 

Penistaja fine sandy loam, 1 to 6 percent slopes (Рај — 

This soil oceurs on upland piedmont fans in the southern 
and eastern parts of the Area. И is typical of the Penistaja 
serias, 
Тһе pus layer, about 5 inches р is normally 
brown, friable fine sandy loam that has been leached of 
line, H has moderate granular structure, ЈЕ grades to и 
subsoil of light-brown or brown sandy clay loam that has 
weak prismatic and moderate subangular blocky structure. 
The subsoil has been leac hed of line to a depth of about 
12 Inches; the lower 12 inches contains a small amount of 
visible lime. The substratum is reddish-brown to light 
reddish-brown fine sandy loam that has weak subangular 
blocky strueture in the upper part but is massive below a 
depth of about 53 inches. The lower part is lighter colored 
and contains a moderate amount of visible lime. Sandstone 
bedrock occurs below a depth of 40 inches in places, 

Included in mapping were small areas of Hagerman 
fine sandy loam, 1 to 5 percent d Witt loam, 1 to 6 
percent slopes: and Bernal‘Pravessilla fine sandy loames. 

This soil is easily eroded when not protected wi ith plant 
cover or стор residue. It is moderate in fertility and in 
organic-matter content. Tt is readily permeable to roots, 
air, and water. Tillage is easy. Internal drainage and sur- 
Face runoff. are medium. The water-storage capacity is 
moderate to high, and the moisture is readily available to 
ants. 

This is one of the better grass-produeing soils in the 
survey Area, ЈЕ is d e, even in years when rain- 
‘all is below normal. The vegetation consists mainly of 
пе grama, sand dro] 220 ga Heta, cactus, YUCCA, and fight 
to moderate stands ai pinyon and j juniper. Some of the 
rees are cut for fenceposts and firewood. Mechanical 
methods of brush contro! ave well suited. 

А few areas are being dryfarmed, but стор failures 15 
common in yenrs when rain: ull is below normal. Whea 

and pinto beans are the main crops. Emergency tillage a 
ble mulching help te limit erosion. Many fields are 
being returned to grass. Mechanical ne has been 
successful. (Dryland capability unit IVe-4 if in climatic 
zone 4, Vie-1 if in climatic zone 5: Loamy i range site) 

Penistaja loamy fine sand, hummocky, 1 to 8 per cent 
slopes (Ph).-—This soll occurs on upland piedmont fans in 
the southeastern part of the ГЭ Tt is шаг and is 
thicker, coarser textured, and lighter colored than Peni- 
staja fine sandy loam. 1 to 6 percent slopes. The crests of 


stt 


TORRANCE 


the hummocks are rarely more than 4 feet higher than the 
concave foot slopes; they are normally about 2 feet higher. 

The surface layer has been reworked by wind; wind- 
blown material has accumulated, and the surface us is 
consequently about 10 inches thick. At consists of yellow- 
ish-brown, friable loamy fine sand that has been leached of 
lime. Tt has moderate granular structure. The subsoil, 
about 30 inches thick, is light-brown to brown light sandy 
elay loam of weak prismatic and weak subangular blocky 
structure. The upper part of the subsoil has been leached 
of lime, and the lower part is lighter colored and conta] D 
a small amount of visible lime, The substratum is ligh 
reddish-brown, massive fine sandy loam that cont: ains a 
moderate amount of visible lime. In places the surface 
layer is as much as 20 inches thick. 

Included in mapping were small areas of Penistaja fine 

sandy loam, 1 fo 6 percent slopes; Witt loam, 1 to 6 per- 

cent slopes; and "Trail loamy fine sand, 5 to 10 percent 
А Also included were a few areas that have a layer 
of limy gravel at a depth of about 2 feet. 

Wind erosion is the major problem to be considered i in 
managing this soil because soil loss will be excessive if the 
plant cover is destroyed. Surface runoff is very slow, and 
water penetrates rapidly. Internal drainage is medium. 
The capacity to store moisture for plants is moderate, and 
plant roots сап readily absorb the moisture. 

This soil supports moderate to heavy stands of pinyon 
and juniper and an understory of sand dropseed, blue 
атана, little bluestem, galleta, уноса, and cactus, Range 15 
the principal use, Mechanica methods of brush control 

enn be used. but brush should be left on the soil as protec- 
tion against wind erosion. Some trees are eut for posts and 
firewood. (Dryland capability unit VIe-1, climatic zone 5; 
Sandy range site) 

Penistaja sandy clay loam, 1 to 6 percent slopes, 
eroded iPm).— This soil occurs in abandoned fields on up- 
lands in the southern and eastern parts of the survey Area. 
It differs from Penistaja fine sandy loam, 1 to 6 percent 
slopes, im having lost "um or all of its surface layer and, 
in places, part of the subsoil through wind erosion. 

The topograp у vai ries from smooth to undulating. In 
some fields the soi! has a uniformly and the sur faceis 
smooth, bnt in others the soil has been removed from some 
areas and deposited nearby. The accumulations are nor- 
mally less than 12 inches deep, and the soil is coarser tex- 
tured than that in the blown- nr areas, The upper 8 inches 
of the subsoil conss 5 of nonlimy, brown sandy clay e 
that has weak prismatic and moderate subangular blocky 
structure, The lower 15 inches is light-brown, my sandy 
clay loam that has weak subangular blocky structure. In 
most places the nonlimy part of the d is at the snr- 
face, and in places the а colored, limy material. The 
substratum is light reddish-brown, massive fine sandy loam 
that contains a moderate amount of visible lime. 

Included in mapping were small areas of Penistaja fine 
sandy loam. 1 to 6 percent slopes. | 

This soil is subject to further deterioration unless wind 
erosion is kept in cheek by emergency tillage or by шэн 
protective cover. Most of tlie "natural | fertility has been 
lost through erosion, Surface runoff is medium to rapid, 
and water erosion is severe on the stronger slopes. The 
water-intake rate is slow, and the water-storage capacity 
is moderate. Internal drainage is medium. 
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Most. of this soil has been reseeded to blue grama, side- 
oats grama, and sand dropseed. Grasses : are usually planted 
with a е drill, and in most places good stands have 
been established, Young seedlings need to be protected 
from overgrazing. Galleta, ring muhly, and three-awn 
make up part of the plant cover. Range the principal use. 
A few areas are dryfar med to pinto beans, whe ас 
Dryfarming is risky because rainfall is sc anty and erratic, 
(Dryland capabil ity unit IVe 4 if in climatic zone 4, 
VI if in climatic zone 5; Loamy range site) 

Penistaja-Dean complex, 1 to 5 percent slopes (Pr].— 
This complex occurs on upland piedmont fans in the east- 
ern part of the Area. The шиг soils make up 60 to 
80 percent of the acreage, and the Dean soils 20 to 40 
percent. Included in mapping were small areas of Harvey 
loam. 1 £o 9 percent slopes. and a few abandoned fields th at 
have been severely er ا‎ уу wind. 

This complex shows the influence of rodent activity in 
yenrs past. k odents probably bur rowed into the Penistaja 
soil and brought limy material from the substratum to the 
surface and mixed i£ with material from the upper layers. 
The mixing changed the soil enough us the original 
Penistaja soil now resembles a Dean soil. The Dean soils 
in this complex are less иу than normal, oe in many 
places they lack a layer of partly cemented caliche. 

The Penistaja soils are the darker colored, у 
parts of the complex. The surface layer. about 5 inches 
thick, normally consists of brown fine sandy ja tia | has 
been leached of lime and has moderate granular structure. 


Tt evades to a subsoil of brown to light- brown sandy clay 
loam. The subsoil, about 30 inches thick, has w eak pris- 
matic and moderate subangular blocky structure. The 


upper part has been leached of limo. The lower part is 
lighter colored and contains a small amount of visible 
lime. The substratum is massive, light reddish-brown fine 
sandy loam or loam that contains both soft lime and lime 
concretions, ЈЕ is a to roots, air, and water. 

The Dean soils are the lighter colored 1 art a the com- 
plex. They occur on low, circular omes . The surface 
ne ahout 4 inches thick, normally consists of pale- 
brown to brown loam that has weak granular structure 
and contains a small to moderate amount of lime. The sub- 
soil, about. 10 inches thick, is light-brow: n foam that has 
weak subangular blocky 5 rueture and contains a moderate 
amount of visible lime. The substratum is very Jimy, mas- 
sive, very pale brown loam that contains many pebbles of 
uwtly cemented caliche. This layer is less perme: able to 
'oots than the upper layers. 

The Penistaja soils are moderate in fertility and in 
organic-matter content. They absorb water readily and 
ive moderate to high water-storage capacity. Surface 
runoff and internal drain: ige are medium. The Dean soils 
are low in fertility and in organie-matfter content, They 
erode readily and are less per "meable to plant roots than 
the Penistaja soils. They absorb moisture at а moderate 
rate, but their water-storage capacity is low. Runoff is 
menm to rapid, and internal drainage is medium. 

'This complex is used for production of native forage. 
The soils are fairly stable if the vegetation is not "m 
grazed, The Penistaja soils produce most of the edible 
forage. Many of the abandoned fields have been reseeded 
to grass, Blue grama, sand dropseed, galleta, ring muhly, 
пе ca, snakeweed, cactus, and light to moderate stands of 
pinyon and j juniper are common on both soils. A few trees 
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solls are in 
capability 
is In dry- 


are cut for fenceposts and firewood. (Both 
climatic zone 5. The Penistaja soil is in dr yland 
unit VIe-1; Loamy range site. The Dean soi 
land. capability unit VIe-2; Limy range site) 

Penistaja-Dean fine Sandy loams, 1 to 5 percent 
slopes (Po),—This soil association occurs on upland pied- 
mont fans in the southeastern part of (ће Area. The 
Penistaja fine sandy loam makes р 55 to T0 percent of the 
acreage, and the Dean fine sandy 1 oam 30 to 43 percent. 

The Penistaja soils oceur as the deeper, darker colored, 
somewhat concave parts of the association. Iu many plac es 
the surface layer is thicker than is typical for Penistaja 
soils, and in some places it has been reworked by wind and 
is hummocky. Tn most. places the surface layer is brown 
fine sandy loam about 10 inches thick. It has moderate 
granular structure and has been leached of lime. ‘This layer 
grades to a subsoil of brown or reddish-brown sandy elay 
loam that is about 25 inches thick. The subsoil has weak 
prismatic and moderate eubangnlar blocky structure and 
has been leached of Hime 1n the upper part. The lower part 
is lighter colored and contains a small amount of visible 
lime. The substratum pale-brown or light reddish- 
brown, massive fine sand Қ Ағай that hag a high content 
of visible Ime. 

Dean soils oceur mainly as the light-colored parts of 
the association. They are commonly on small, convex 
ridges. Like the Penist: ja soils, the Dean soils in this as- 
sociation are hummocky in инь and have a surface layer 
that is thicker than is typical. The surface layer normally 
consists of about 4 inches of light brownish-gray, frial ble, 
limy fine sandy loam that has weak granular structure, It 

rests on a subsoil, about 3 inches thick, of light. brownish- 
gray or pale-brown loam that has weak subangular blocky 
st 1. and contains a moderate amount of visible lime. 
The substratum is massive, very pale brown, gravelly 
caliche that is partly cemented in the uppermost few 
inches. This layer restricts many plant roots. Ти some 
places sandstone bedrock occurs below the E at a 
depth of some 15 inches or more, 

In areas where these soils have been reworked by wind, 
they not only have a thicker 1 face layer, but in many 
places are | textured, Included in mapping were 
small areas of Bernal-Travessilla fine sandy Тоат. 

The Pen Lista jn fine sandy loam is readily eroded when 
пос protected by adequate plant cover. It is moderate in 
fertility and in organic-matter content. It is readily per- 
meable to roots, nir, and water. The water-storage capacity 
is moderate to high. Runoff is slow to medium, and in- 
ternal drainage is medium. 

'The Dean fine sandy loam 18 subject to severe wind ero- 
sion if the protective DT cover is destroyed. Fertility is 
low, and the organic-matter content is low. Plant roots are 
confined mostly to E ub лсе Таует and subsoil, but water 
and air move freely. The intake of water is rapid, | put the 
capacity to store moisture is slow. Surface runoff is slow 
to medium, 

This association supports moderate to heavy stat nds of 
pinyon and juniper and a sparse understory of sand drop- 
seed, blue grama, serub . 1 vucca, and cactus. The main 
use is native range. шон trees are harvested for posts and 
firewood, Gener ally, 1 ће Penistaja soil supports the most 
grass and the Dean soil the most trees, Mech anical brush 
control will increase the production of edible forage. The 
debris should be left on the soil, to provide some protection 
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against blowing. (Both soils ave in dryland capability unit 
VIe-2, climi tie zone 5. The Penistaja soil is in Loamy 
range site. The Dean soil is in Limy range site) 

Pinata stony loam, 25 to 50 percent north slopes (Рг). 
This soil occurs on north-facing canyon side slopes in the 
Gallinas e It is the typical Pinata soil. About 
2 inches of го forest litter covers the surface. 
The surface layer, about 10 inches thick, is stony loam. The 
upper partis very dark brown and has strong erumb strue- 
ture, The lower part is pinkish gray and has weak to mod- 
erate platy structure and moderàte granular structure. 
‘This layer tongues into the upper part “of the subsoil. The 
subsoil ı is reddish-brown stony clay that has moderate sub- 
angular blocky structure that becomes weaker with depth. 
This layer is about 35 inches thick and grades to partly 
weathered felsite bedrock. This soil is nonlimy. The rock 
content ranges from about 20 percent in the surface layer 
to 2. the subsoil. 

Included in mapping were areas of Pinata stony loam, 

20 to 60 percent south slopes, and small areas where the 
: оо is less than 25 percent or more than 50 percent. 

Runoff is medium to rapid. Tf the vegetative cover is 
burned or heavily logged, the hazard of water erosion is 
severe, | ater penetrates the surface layer rapidly, but 
moves slowly through the subsoil. This soil has a moderate 
to high capacity to store moisture for plants. Most roots 
are confined to the surface layer and + subsoil. Evapora- 
tion is low, 

Timber production and wildlife habitats are the main 

uses of this soil, Ponderosa T Douglas- fir, alligator 
juniper, Gambel oak, and gray oak make up the main part 
of the vegetation. Cool-senson grasses make up the under- 
story, Mature and diseased trees are harvested. Livestock 
graze the understory in the more accessible areas. (Dry- 
and capability unit VITe-6, climatic zone 4; timber suita- 
bility group 3) 
Pinata stony loam, 20 to 60 percent south slopes 
(Ps}—This soil occurs on s south-facing canyon side slopes 
in the Gallmas Mountains, It is droughty and is thinner 
and stonier than the Pinata soil on north-fac ing slopes. 

A layer of decomposing forest litter, about 2106 Эн thick, 
covers a surface 1 of stony loam about 8 inches thi ЈЕ 
The upper part of the surface layer is dark brown and has 
moderate crumb structure. The lower part is pinkish gray 
and has weak platy and moderate granular structure, Soil 
from the lower part tongues into the upper part of the sub- 
soil. The subsoil, about : 3: inches thick, is brown to reddish- 
brown stony light clay that has weak to moderate sub- 
angular b locky structure, 16 grades at a depth of abont 40 

inches to fractured felsite bedrock. This soil is nonlimy. 
T he rock content ranges from about 40 percent in the sur- 
face layer to 60 percent in the subsoil. 

Included in mapping were small areas of Pinata stony 
loam, 25 to 50 percent north slopes, and Fortwingate stony 
а 5 to 40 percent slopes. А included were areas of 

shallow soils on the ridge crests. 

This soil, being exposed to the direct rays of the sun, is 
warmer than the Pinata soil on north- е slopes. Be- 
cause it faces the prevailing winds, evaporation is more 

vid than on the north-facing phase, and the vegetation 
15 more sparse. Under the present plant cover, runoff is 
slow to medium and water erosion is slight, but runoff will 
be rapid and erosion severe if the vegetation is burned or is 


destroyed by excessive logging. This soil absorbs water 
rapidly, but it has low to moderate capacity to store mois- 
ture for plants. Internal drainage is medium to slow. 

This soil supports open stands of ponderosa pine, 
Douglas-fir, alligator juniper, Gambel oak, gray oak, and 
an nnderstory of cool-season grasses. Mature and diseased 
trees are harvested commercially. Wildlife browse the un- 
derstory, and livestock graze the more accessible area 
(Dryland capability unit VIIe-T, climatic zone 4: timber 
suitability group 4) 

Pinata-Streupe stony loams, 5 to 20 percent slopes 
(РА This complex ocenrs on foothill ridges in the Gal- 
linas Mountains, The Pinata stony loam makes up 55 to 
70 percent of the acreage, and the Stroupe stony loam, 20 
to 45 percent. Included in mapping were small areas where 
the slope is less than 5 percent or more than 20 percent, 

These soils ате less stony than is typical. The Pinata 
stony loam is much shallower than a typical Pinata soil, 
and it has a different kind of native vegetation. 

The Pinata stony loam is the steeper, less stony, more 
heavily wooded part of this complex. About an inch of de- 
composing forest litter covers the surface, The upper part 
of the surface layer is brown or dark-brown stony loam 
that has moderate erumb structure. The lower part, about 
6 inches thick, is pink, friable stony loam that has weak 
platy and moderate granular structure. This part of the 
surface layer tongues into a subsoil, about 15 inches thick, 
that has moderate to strong blocky and subangular blocky 
structure. The subsoil grades (о felsite bedrock at a 
depth of about 21 inches, This soil is nonlimy. Stones make 
ap about 15 percent of the surface layer, and gravel makes 
up about 30 percent of the subsoil, 

Stroupe stony loam is the less sloping, more open part 
of the complex. It has a surface layer, about 5 inches thick, 
of dark grayish-brown, friable stony loam that has mod- 
erate granular structure. This layer grades to a subsoil, 
about 18 inches thick, of reddish-brown stony clay loam 
that has weak prismatic and moderate subangular blocky 
structure, The upper part of the subsoil has been leached 
of lime, and the lower part is lighter colored and contains 
a small amount of visible lime. The substratum consists of 
very my, mi : 


sive, pink stony loam. The stone content 
ranges from 20 percent in the surface layer to 50 percent 
inthe subsoil, 

These soils have a low to moderate capacity to store 
moisture, They absorb water at a moderate rate and have 
medium internal drainage. Runoff is medium to rapid, de- 
pending on the slope. Water erosion will be moderate to 
severe if the vegetative cover is destroyed. 

Native range is the principal use of these soils. Stroupe 
stony loam produces most of the edible forage, and Pinata 
stony loam produces the most wood products. Moderate to 
heavy stands of pinyon and juniper and an understory of 
scrub oak, blue grama, galleta, and yucea make up the 
main part of the vegetation, There are a few ponderosa 
pines. Some pinyon and juniper are eut for fenceposts and 
firewood, Wildlife browse the understory. (Both soils are 
in dryland capability unit VIIs-3, climatic zone 4; Hills 
range site) 

Pinata-Stroupe stony loams, 20 to 50 percent slopes 
(Ра) These soils occur on mountainside slopes in the 
Gallinas Mountains. The Pinata stony loam makes up 55 
cent of the acreage, and the Stroupe stony loam, 
-4 
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25 to 45 percent. Included in mapping were areas where the 
slope is less than 20 percent. 

The Pinata soil in this complex is shallower than a 
typical Pinata soil. It formed in material weathered. from 
sandstone rather than from felsite, and it supports a differ- 
ent kind of vegetation than a typical Pinata soil. The 
Stroupe soil is less stony and has а redder subsoil than is 
typical of Stroupe soils; it formed in material weathered, 
from sandstone rather than from felsite. 

The Pinata stony loam is nonlimy. It is generally the 
teeper, stonier, more thickly wooded part of the complex. 
A layer of decomposing forest litter, about 3 inches thick, 
covers the surface. The surface layer is about 6 inches 
thick. The dark-colored upper part is very thin and in 
places almost entirely lacking. The lower part consists of 
eht brownish-gray stony loam that has weak platy and 
moderate crumb structure, This layer tongues into the 
upper part of the subsoil, The subsoil, about 1s inches 
thick, consists of reddish-brown stony clay that has mod- 
erate subangular blocky structure. It grades at a depth 
of about 24 inches to sandstone bedrock. The stone content 
ranges from 60 percent in the surface layer to ТО percent 
in the subsoil. 

Stroupe stony loam is the less stony, less sloping, more 
open part of the complex. It has a surface layer, about 2 
inches thick, of dark-brown stony loam that has weak 
granular structure. The surface layer grades to a subsoil, 
about 18 inches thick, of dark reddish-brown stony elay 
that has weak prismatie and strong blocky structure. The 
subsoil has been leached of lime in the upper part, and the 
lower part is lighter colored and contains a small amount 
of visible lime. 16 grades to pink, very limy, massive stony 
loam, which grades to weathered. sandstone at a depth of 
about 24 inches. The rock content ranges from 20 percent 
in the surface layer to 50 percent in the subsoil. 

These soils are subject to excessive runoff, severe water 
erosion, and rapid evaporation if the protective cover is 
overgrazed or is destroyed by fire. Under the present plant 
cover, runoff is slow to medium on the Pinata soil and 
medium to rapid on the Stroupe soil, and water erosion is 
slight to moderate. The Pinata soil absorbs water rapidly, 
and the Stroupe soil absorbs water at a moderate rate. 
Both soils have medium internal drainage and low to 
moderate capacity to store moisture. Most roots are con- 
fined to the surface layer and the subsoil. 

‘These soils support moderate to heavy stands of pinyon 
and juniper and an understory of scrub oak, blue grama, 
and yucca. There are a few ponderosa pines. Some trees 
are harvested for fenceposts and firewood. The Pinata soil 
produces most of the woody vegetation, and the Stroupe 
soil most of the edible forage. Wildlife habitats and live- 
stock range are the principal uses of these soils. (Dryland 
capability unit, VIIe-2, climatic zone 4; Mountain Shale 
range site) 

Pino loam, leamy substratum, 3 to 12 percent slopes 
(Py). This soil occurs on piedmont fans on the eastern foot 
slopes of the Manzano Mountains. Normally, about an 
inch of decomposing forest litter covers the surface. The 
surface layer is about 6 inches thick. Its upper part is 
grayish-brown loam that has moderate crumb structure. 
The lower part is brown, friable very fine sandy loam that 
has weak platy and moderate granular structure. This 
layer tongues into the upper part of the subsoil. The sub- 


soil, several feet thick, consists of brown or light-brown 
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clay loam that has moderate to strong subangular blocky 
structure. Їл places it contains a massive har dpan at a 
depth of about 9 feet. This soil contains no lime. It over- 
lies alluvium derived from mixed, acid material. 

Slopes of 40985 6 percent are the most common. In- 

cluded in mapping were small areas of Fuera сор bly loam, 
9 to 20 percent slopes, and Witt loam, 1 to 6 percent slopes. 

At present, runoff 19 slow and erosion slight, but runoff 
will be rapid and water erosion severe 1f t] ıe vegetative 
cover is destroy ed by fire or by excessive logging. This soil 
absorbs water rapidly and has medium to slow internal 
rainage. The capacity to store moisture for plants is high. 

This soil is used maii uly for ми of commercial 
timber, for wildlife habitats, and for livestock range. It 
is also suitable for recreational uses, Dense stands of pon- 
derosa pine and an understory of SI oak, junegrass, and 
other. cool-season erasses make up the native vegetation 
Some oak is cut for poste and firewood. Mature and 
diseased trees are harvested for commercial wood prod- 
ucts. (Dryland eap ability unit Vife-6, elimatie zone 4; 
ün "e suitability group 3) 


Pino silt loam, 2 to 30 percent slopes (Pw) This soil 
осетив on ridgetops on. the easter n slopes of the Manzano 
Mountains. A layer of decomposing forest D about 2 
inches thick, covers the surface. The surface la ver, about 
10 inches thick, consists of brown, friable silt loam that 
has weak subangular Мое Ку and moderate crumb struc- 
ture. ТЕ grades to a subsoil, about 22 inches thick, of brown 
clay that has moderate prismatic and moderate to strong 

subangular blocky structure. This layer is Jighter colored 
in the lower part. The substratum is pale-yellow and olive- 
yellow, massive clay about 12 inches thick. Tt overlies hard 
limestone bedrock. "The soil is nonlimy. 

Slopes are most commonly about 8 percent, Included in 
mapping were small areas of Wilcoxson stony Joam, 5 
to 20 percent slopes, and Capillo loam, 15 to 50 percent 
slopes, А few stones occur on the surface in places, 

Under the present plant cover, runoff is 12 to medium 
and water erosion is slight, but severe water erosion will 
result if the vegetation is destroyed 1 by fire or excessive 
logging. This soil absorbs moisture rapidly, but it has slow 
internal drainage, It has ah igh eap dtes to store moisture. 

This soil supports ponderosa pine, lesser amounts of 
Douglas-fir and j juniper, und an understory of Gambel 
oak, squirreltail, Carex, aud cool-season grasses, It is used 
mainly for commercial production of timber and for wild- 
life habitats. ТЕ is also rd for recreational uses, Live- 
stock graze the understory in the more accessible areas. 
Mature and diseased trees are harvested commercially. A 
few кетп oaks are cut for posts and firewood, (Dryland 
eap 114 mit VITe-6, climatic zone 4; timber suitability 
eroup 3) | 

Pinon channery loam, 3 to 20 percent slopes [Px]. 
This soil occurs on crests nud side slopes of Fideos 
throughout. the survey Area, The surface bor about 6 
inches thick, consists of brown, friable, limy channery 
loam that has moderate granular stin ture. The subsoil, 
about 4 inches thick, consists of lebt-brown channer у 
loam that has weak. eubangular blocky structure. The 
substratum is massive channery loam that is very high in 
lime content. It rests abri iptly on | partly weathered. frac- 
tured limestone bedrock. The EN it of ehannery lime- 
stone ranges from 40 percent in the surface layer to 70 


E 


и in the subsoil. Tn а few places this soil has a 
leached surface layer and a more strongly developed sub- 
soil. As the slope increases, the surface layer 9 and 
the rock content increases. 

Small areas of Laporte- 2 k outerop complex and 
Turkeysprings stony loam, 20 to 50 percent slopes, were 
included in mapping. Also MEME were small areas that 
have partly cemented caliche in the substratum, rather 
than limestone, South of Mountainair, below the Chu- 
padera Mesa, is a small acreage of a soil that contains 
1 gravel mixed with lime, rather than channer M 
fragments of limestone, Slopes of less than 8 } percent are 
common on ridgetops, 

This soil has a low capacity to store moisture for plants. 
It takes in water at a moderate fo rapid rate. Runoff is 
very slow to slow, and internal drainage is medium. Water 
erosion is slight to moderate, depending on the slope. 
Severe erosion will result if the plant cover is destroyed, 

This soil supports moderate je heavy stands of pinyon 
and juniper and an understory of blue grama, sand drop- 
seed, cactus, and se n oak. Mechanical brush control 
puris are practical and are widely used. The brush 

should he left on the surface for protection пел erosion 
until grasses have become established, Liv estock range 15 
the principal use, but many of the Нэр ave cut for posts 
and зо Deer and other wildlife find suitable habi- 
tats, A few areas were formerly farmed, but most have 
been returned to grass in recent vears. In places limestone 
has been шаа for use in road construction. (Dryland 
capability unit УИ, climatic zones 4 and 5; Shallow 
range se) 

Prewitt and Manzano soils (0 to 3 percent slopes) 
(Раја Та unit occurs on alluvial flood plains and swales 
in the southern and eastern parts of the survey Area. The 
Prewitt soils make up 60 to 80 percent of the acreage, 
and the Manzano soils 20 to 40 percent. 

The Prewitt soils normally have a surface layer, about 
$ inches thick, of brown, friable loam that contains a 
small amount of lime. This layer has weak granular struc- 
ture. It rests on a subsoil, about 10 inches thick, of brow n, 
limy light clay loam that has weak subangular blocky 
structure, The substratum is brown, massive light cla 
loam that contains some visible lime. In many places this 
layer is made up of stratified layers of coarser and finer 
p articles. Recent deposits of coarser textured material are 
common on the surface. In some places the surface layer 
is clay loam. 


The Manzano soils are normally darker colored and 
more strongly dev eloped than the Prewitt soils. Their sur- 
face layer, about 9 inches thick, consists of о sh-brown 
ov dark-brown, friable loam that has been le cached ot lime. 
It has moderate granular structure 
a subsoil of dark grayish-brown light clay 11 hiat is 

ak prismatic and moderate subangular blocky strue- 
10 се. The upper part of the subsoil has been leached near Ту 
free of те, The lower part is lighter colored and contains 
а small amount of visible lime. The subsoil is about 90 
inches thick. It overlies a substratum of brown light clay 
loam that contains more visible lime, The substratum has 
weak subangular blocky structure. In places there are 
recent deposits of coarser textured material on the surface. 
|. some places this soil has a clay loam texture throughout 

the profile. 


ut 
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Included in mapping were small areas that have a 
gravelly subsoil or substratum, Also included were small 
areas of Moriarty clay loam, 0 to 1 percent slopes. 

These soils аге subject to flooding and to severe water 
erosion, Flooding occurs about, once a year, usually late 
in summer. Sometimes the floods deposit layers of sedi- 
ment thick enough to cover the vegetation, Headeuts ате 
common in places where the water is swift or where it 
follows livestock trails or roads. Generally, however, over- 
flow is more beneficial than harmful because much of the 
water is absorbed by the soil and becomes available for 
plant use. 

These soils absorb water at a moderate to slow rate, 
and they have а high capacity to store moisture for plants. 
Surface runoff is slow to medium, and internal drainage is 
medium. 

These soils are fertile. They support a dense growth of 
blue grama, western wheatgrass, vine-mesquite, ring 
muhly, snakeweed, and chamiza, und a few junipers. Live- 
stock range is the main use, but. a small acreage near the 
village of Manzano is being farmed. Corn, pinto beans, 
and sorghum are the main crops. Water spreaders and 
diversions help to slow floodwater, spread it over a wider 
area, and so reduce the erosion hazard. Most areas of these 
soils are good sites for ponds, (Dryland capability unit 
TVew-1 if in climatic zone 4, V Iew-2 if in climatic zone 5: 
Bottomland range site) 

Rance-Gypsum land complex (1 to 9 percent slopes) 
(Ра) — This complex occurs on rolling hills and piedmont 
fans in the southwestern and southeastern parts of the 
Area. The Rance soils, ordinarily dominant, make up 45 to 
60 pereent of the acreage, and Gypsum land, 40 to 55 
percent. 

The Rance soils are the darker colored, somewhat con- 
cave parts of the complex. They have a surface layer, about 
3 ЗА өзі thick, of light brownish-gray, friable silt loam. 
This layer has strong granular structure. The subsoil, 
about 23 inches thiek, consists of pale-brown silt loam. 
The upper part has weak vc cei e blocky structure; 
the lower part is massive. This layer overlies white, soft, 
structureless, silty gypsum. The soil is limy throughout, 
and the lime content gradually increases with depth. The 
depth to gypsum ranges from 15 to 35 inches. 

Gypsum land occurs as lighter colored, sparsely vege- 
tated areas on convex ridgetops. It normally consists of 
about 1 inch of light-gray silt loam of moderate platy and 
moderate granular structure overlying soft, white, silty 
gypsum. In some places the gypsum is exposed, but in 
others about 4 inches of soil material covers the deposits, 

The soil material above the gypsum is generally browner 
and commonly thicker in the southwestern part of the 
Area, A fine sandy loam texture is common. In some areas 
the gypsum is consolidated but only semihard. Included 
in mapping were small areas of La F onda-Rock outerop 
complex. About 10 percent of the complex consists of soils 
deeper than Gypsum land but shallower than the Rance 
soils, 

The Rance soils aro moderate in fertility and in organic- 
matter content. They are readily eroded when not pro- 
tected by adequate plant cover. They absorb water at a 
moderate rate and have a moderate capacity to store 
moisture for plants. Surface runoff is slow, and internal 
drainage is medium. 


Gypsum land is very droughty and few plants can 
tolerate the high gypsum content. "Phe surface crusts over 
readily and tends to shed water. Water is absorbed slowly, 
and the capacity to store moisture is low, Runoff is ra jid, 
and internal drainage is medium to rapid. Most plant 
roots are confined to the uppermost layer, These areas are 
readily eroded by wind and water. 

This complex is used for production of native forage. 
The Rance soils produce the greater amount, mainly blue 
grama, galleta, and ring пишу. Snakeweed, сур grama, 
and sage are the most common plants on Gypsum land, 
Sand dropseed, упеса, pinyon, and juniper are common in 
the southwestern part of the Area, The gypsum deposits 
are not being mined at present, Some trees are harvested 
for posts and firewood. (Dryland capability unit VIIs-2, 
climatic zones 4 and 5. The Rance soils are in Loamy range 
site, Gypsum land is in Gyp Flats range site) 

Rock land ü to 25 percent slopes) (Rk)—This land 
type occurs on hills and mountains in the eastern part of 
the survey Area, Rocks make up about 85 to 98 percent of 
the acreage, and shallow soil about 2 to 15 percent (fig. 18). 

Rock land occurs mainly on uniform convex slopes that 
range from 1 to 75 percent but are ordinarily 3 to 25 per- 
cent. In places the slope is rough and broken, and the rocks 
are larger than is common, Most of the rocks are acid; they 
consist mainly of igneous rock, gneiss, schist, and quartzite. 
There is some limestone. The rock form is mainly sub- 
angular, but there are angular and platy forms also. Pieces 
of rock range in size from 1 inch in diameter to more than 
10 feet, but ordinarily they are 10 to 15 inches in diameter. 
Small pockets of brown to reddish-brown loam or fine 
sandy loam оссиг between rocks and in fractures. Gen- 
erally, the soil material is less than 20 inches deep, but in 
places it is3 to 1 feet deep. 

Included in mapping were small areas of Kech gravelly 
loam, 1 to 9 percent slopes, and small arcas of Clovis loam, 
О to 5 percent slopes. 

The water intake rate between the rocks and in the 
fractures is rapid, and internal drainage is rapid. The 
water-storage capacity is very low. Surface runoff ranges 
from medium to very rapid, depending on the slope. 
Erosion removes soil material nearly as fast as it forms. 

The vegetation consists of a sparse growth of blue 
grama, side-oats grama, black grama, snakeweed, juniper, 
and, on the northern slopes, serub oak. Livestock and wild- 
life range is the principal use, Antelope graze the lower 


Figure 18.—Rock land in the Pedernal Hills. Rocks cover about 90 
percent of the surface in this area. 
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hills. Some of the areas are sources of rock suitable for 
use in roadbuilding. (Dryland capability unit VIIs-1, 
climatie zone 5; Shallow range site) 

Rock outerop-Pinon-La Fonda complex (10 to 60 
percent slopes) (Rp)—This complex occurs on ridgetops, 
side slopes, and breaks of mesa escarpments (fig. 19) in 
the southwestern and eastern parts of the survey Area. On 
the steeper esearpments, outcrops cover about 80 to 90 per- 
cent of the surface, They consist of sandstone, siltstone, 
gypsum, caliche, and some limestone, The slope generally 
ranges from 3 to 80 percent; some of the slopes are nearly 
vertical, Limestone and caliche are ordinarily near the 
crest of the escarpment. The face of the escarpment. is 
dissected by numerous rills and gullies, In some places 
above the ledge rock, there are small pockets of soil ma- 
terial. The escarpmenis rise 25 to 400 feet above the 
surrounding uplands. 

The Pinon soils are on narrow ridgetops. They do not 
occur in all areas of the complex, and in any given area 
they make up 10 percent or less of the acreage, Their slope 
is generally less than 5 percent, which is less than is typi- 
cal of the complex as a whole. They normally have а sur- 
face layer, about 4 inches thick, of brown or grayish-brown 
channery loam that has moderate granular structure, The 
subsoil, about 4 inches thick, consists of light-brown or 
light grayish-brown channery loam that has weak sub- 
angular blocky structure. The substratum, about 6 inches 
thiek, is very limy, pinkish-white channery loam over- 
lying limestone or partly cemented caliche, 

The La Fonda soils make up 5 to 15 percent of the com 
plex. They occur near the base of escarpments on slopes of 
3 to 15 e They are commonly dissected by shallow 
V-shaped gullies and are continuously being eroded or 
receiving new colluvial deposits of soil material, They 
normally have a surface layer, about 6 inches thick, of 
reddish-brown, friable, limy loam or fine sandy loam that 
has moderate granular stricture. This layer grades to a 
subsoil, about 18 inches thick, of light reddish-brown, limy 
loam or heavy loam that has weak subangular blocky 

m d : à 
structure. The substratum consists of limy, light reddish- 
brown, massive loam. The recent deposits are lighter 
colored, and many are gravelly. | 

Included in mapping were small areas of Laporte-Rock 
outcrop complex, Ра Fonda-Rock outerop complex, and 


Rance-Gypsum land complex. 
The Rock outcrop part of this complex is mostly steep, 


Figure 19—Ап area typical of Rock outerop-Pinon-La Fonda com- 
plex. Pinon soils occur on the mesa top, Rock outcrop on the 
escarpment, and La Fonda soils on the foot slopes. 


erodible, and barren. Runoff is very rapid, and water 
erosion is severe, The Pinon soils are shallow and rocky. 
They absorb water readily and have medium internal 
drainage, Surface runoff is medium, The La Fonda soils 
have a moderate capacity to store moisture, and they ab- 
sorb water at a moderate rate. Runoff is medium to rapid, 
and internal drainage is medium. The La Fonda soils are 
easily eroded when runoff is rapid. 

Livestock range and wildlife habitat are the principal 
uses of this complex. The La Fonda soils produce most of 
the edible forage, and the Pinon soils produce most. of the 
woody vegetation. Rock outcrop supports a few juniper 
trees and a little blue grama and sand dropseed, The Pinon 
soils support moderate to heavy stands of pinyon and 
juniper and an understory of blue grama, sand dropseed, 
galleta, cactus, and snakeweed. ‘The La Fonda soils mainly 
support blue grama, sand dropseed, galleta, snakeweed, 
and а few juniper trees. (Dryland capability unit VIIe-1, 
climatic zones 4 and 5. Rock outcrop is іп Breaks range 
site; the Pinon soils are in Shallow range site: the La 
Fonda soils are in Loamy range site) 

Rock outcrops and slides (50 to 100 percent slopes) 
{Rs)—This land type occurs mainly on western slopes of 
the Manzano Mountains and near the crest of the Gallinas 
Mountains. Rock outcrops make up 70 to 85 percent of 
the acreage. They occur mainly just below the western 
rim of the Manzano Mountains, The relief is normally 
stairstep or is characterized by cliffs. The slope ranges 
from moderately sloping on top of the cliffs to very 
steep or vertical on the escarpments. The slope is com- 
monly about 80 percent, Rock outerops, mostly limestone, 
form the cliffs. There is also some igneous rock, gneiss, and 
schist. Vertical dropoff from the crest of the cliffs to the 
next lower protruding shelf ranges from 3 feet to more 
than 50 feet. Some soil material accumulates in small 
pockets and in fractures in the bedrock on the crest of the 
cliffs. These pockets of soil support most of the plant life. 
The soil is mainly dark colored, loamy, and shallow. 

Rock slides make up about 15 to 30 percent of the acre- 
age, They are on very steep slopes in the Manzano and Gal- 
linas Mountains, These areas consist of fragments of ig- 
neons rock, limestone, gneiss, schist, and felsite, of various 
sizes and shapes. The slides result from weathering of ex- 
posed rock on cliffs and peaks. Material eventually breaks 
loose and slides downhill. The slides denude the slope of 
vegetation, and rock piles accumulate at the foot of slopes 
and near obstructions. Rock slides inelude both the de- 
nuded areas and the rock piles. 

Runoff is very rapid, and erosion is very severe, Little 
or no water is held for plants. 

These areas are suitable only for wildlife habitats, 
mainly for birds and deer. There is some serub oak and a 
few ponderosa pines and junipers. (Dryland capability 
unit VITIs-1, climatic zone 4) 

Salas stony loam, 30 to 70 percent slopes Sg This 
soil occurs on the western slopes of the Manzano Moun- 
tains. It is nonlimy. The surface layer, about 6 inches 
thick, consists of dark-brown, friable stony loam that has 
moderate granular structure, This layer grades to a sub- 
soil of reddish-brown stony silty clay loam or stony clay 
loam of moderate subangular blocky structure. The sub- 
soil is about 25 inches thick and overlies massive schist 
bedrock, 
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In about one-third of the acreage, the surface layer is 
stony sandy loam. Included are some narrow ridgetops 
where the slope is 5 to 10 percent and a few small arroyos 
that contain mixed alluvial sediments, In some places the 
areas mapped include a soil that has a layer of lime ata 
depth of about 12 to 18 inches. 

‘This soil is subject to severe water erosion if the vege- 
1 1 8 cover is ог ed. Under the present plant cover, 

rater erosion is slight and surface runoff is medium to 

ord This soil is droughty because of its exposure to the 
sun and to the prevailing “winds and also because its ca- 
pacity to store moisture is low to moderate. It absorbs 
water rapidly and has medium to rapid internal drainage. 
Rocks cover much of the surface: they limit plant density, 
but they help to control runoff and erosion. 
The principal use of this soil is native range. Light to 
moder ate stands of pinyon and juniper, and an understory 
of blue grama, side-oats grama, cactus, mountain mahog- 
any, and yucca make up the 5 Both wildlife and 
livestock graze the understory . (Dryland capability y unit 
VIIe-2, climatic zones 4 and 5; Mountain Sbale range 
site) 

Scholle gravelly loam, 1 to 9 percent slopes (Sc). 
This soil occurs on upland piedmont fans in the southwest- 
ern and eastern parts of the survey 1 

The surface layer, about 5 inches thick, consists of 
brown, friable gravelly loam that has moderate subangu- 
lar blocky and moderate granular structure. This layer has 
been leached of lime. The subsoil, about 10 inches thick, 
consists of gravelly clay шин iat has weak prismatic and 
moderate subangular blocky structure. The upper part 18 
de brown and has been leached nearly free of lime: 
the lower шаг is light brown and contains a moder ate 
amount of lime. Ц grades to a substratum of pinkish- 
white to pink, massive gravelly loam, The upper ын of 
the substratum contains much visible lime, but the lime 
content gradually decreases with depth. The gravel con- 
tent ranges from about 20 percent in the surface layer to 
about 30 to 40 percent in the substratum. 

Included in mapping were areas of Chilton gravelly 
loam; Witt loam, 1 to 6 percent slopes; and С lovis loam, 
0 to 5 percent slopes. 

Du soil has a low to moderate water-storage capacity. 
Tt absorbs water at a moderate rate and has о in- 
ternal drainage. Папой is slow to medium. Wind erosion 
1 water erosion are moderate if the soil is not protected 

r adequate plant cover. Е о is low to moderate, and 
105 organicanatter content slow to moderate. 

Native range is the princ 5 use. The native vegetation 

consists of blue grama, sand dropseed, galleta, ring muhly 
“actus, YUCCA, and a few pinyon and juniper trees. Sore 
areas are sources of gravel stable for roadbuilding. 
(Dryland capability unit VIg-1, climatic zones 4 and 5: 
shallow 1 range site) 

Scholle loam, 1 to 5 percent Pope (Sh).— This soil ос- 
eurs on upland piedmont fans on the Chupadera Mesa in 
the southwestern part ofthe f ey Area. 

It is deeper and less gravelly than Scholle grav elly 19905 
1 to 9 percent slopes, and is more limy in the surface layer. 
It has a surface layer, : bout 4 inches thick, of light-brown, 
friable loam that contains a few waterworn pebbles, This 
layer has moderate granular structure and is slightly limy. 
It grades to a subsoil of pinkish-gray clay loam that has 
weak prismatie and moderate subangul ах blocky structure. 
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The lower part of the subsoil is slightly lighter colored ; 
it contains much visible lime and a few w: iterworn pebl Лез. 
It is about 17 inches thick and grades to a substratum of 
light reddish-brown, very limy gravelly elay loam. This 
layer has weak subangular bloe] ky structure. It is about 
30 percent | gravel. 

included in mapping were a few small areas of Witt 
loam, Ito 6 percent : slopes. 

"phis soil is low to moderate in fertility and in organic- 
matter content. It is readily eroded by wind if the plant 
cover is destroyed or overgrazed. It takes in water at 
moderate rate and has a moderate capacity to store mois- 
ture for plants. Surface runolf is slow to medium, and in- 
ternal drainage is medium. Most plant roots are confined 
to the sur face layer and the subsoil. 

This soil is not suited to cultivation, because rainfall is 
scanty and erratic. Tt is used mainly for pede ion of na- 
tive forage. The vegetative cover consists of light to mod- 
erate stands of pinyon and pa per and an understor yof 
blue grama, sand dropseed, gallet „ and cactus, 

Some of the trees ave hi wvested. for posts and firewood. 
T here are a few abandoned fields that were formerly culti- 
vated. Most of these have been severely eroded by wind. 
Many of the fields have been returned to grass through 
mechanical reseeding or natural resceding and are being 
used as range. They need to be protected from overgrazing 
until plants are well establis nsn. (Dryland ea pability unit 
VIS I, climatic zones 4 and 5; Loamy range site) 

Steep rock land (20 to 80 percent slopes) (Sm This 
land type occurs on mesa breaks, escarpmenis, or side 
slopes of ridges in the southern and eastern parts of the 
survey Area. These steep, rocky s slopes range in height 
from less than 50 feet to more than 500 feet. from base to 
crest. Slopes of 50 to 75 percent are most common. The 
surface relief is normally stairstep or is char acterized by 
ledges, but in 2. 16:18 rough and broken. The steps, or 
ledges, formed from outcrops that were exposed through 

stream channel erosion or, more commonly, through fault- 
ing and uplifting. Rock outerops and surface stones cover 
about 90 percent of the surface, They are more numerous 
on slol es acing south and west than on slopes facing 
north and east. Glorieta sandstone i is common in the eastern 
part of the Aven; it is capped with Chupadera limestone 
on the Chupadera Mesa escarpment. In areas west and 
north of Mountainair, the rock is mainly Abo sandstone. 

Included in mapping were recent mixed collnvial-allu- 
vin materials t that have aceummlated at the base of these 
slopes. About 10 pereent of the acreage is made up of 
Pu low soils in small то and in fractures between 
rocks, The soils derived from sandstone are normally 

sandy, nonlimy, aud reddish brown. 'The soils derived 
from H mestone are loamy, limy, and brown. Also i inchided 
im mapping were several small tracts on north-facing 
slopes in the northeastern part of the Aren. These t racts 
9 some commercial timber. 

This land type is subject to severe water erosion if the 
plant cover is doa Runoff is rapid. Only a limited 
amount of moisture 1s stored in the small poc kets of soil 
and in the rock fractures. The slopes that have a southern 
or western aspect are more droughty than others because 
they are exposed to the sun and the prevailing w inds. 

Livestock range and wildlife habitats are the main uses 
of this land type. The vegetation is stunted; it consists 
mainly of light to heavy stands of pinyon and juniper 
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and an understory of blue grama, 19 00 outs grama, sand 
dropseed, ring ти у, and scrub oak. A few trees are cut 
for posts and firewood, This land type is not suited to 
mech e al brush control, because of the erosion hazard. 
(Dryland capability unit VIle-3, climatic zones 4 and 5; 
эс ite) 

Stony alluvial land (5 to 15 percent m {к 
land type occurs on id bottoms and streambeds i 
mountainous 1 in the western and southern purts of 
the survey Are: he drainagewnys are narrow, normally 
less than 200 B wide. They extend from the lower eleva- 
tions of about 5,800 feet to the higher elevations of about 
7,500 feet. The surface is covered by numerous waterworn 
stones, cobblestones, pebb Jes, and pockets of sand weathered 
from mixed igneous rock, schist, gneiss, felsite, sandstone, 
or Jimestone. In places loamy and clayey se liments are 
intermingled wi ith the rock particles or have accumulated 
in small pockets, 

lie luded i in mapping were small areas of Tampico loam 
uid Prewitt and Manzano soils, 

stony alluvial land is би ubj ect to frequent over цэн and 
serious water erosion occurs during each period of inui da- 
tion. Soil does not form, because sediments do not remain 
in place for any length of time. This land has a low сарас» 
ity to store moisture. Most of the water received either is 
lost through runoff or enters under ground water strata. 

The most common plants on Stony alluvial land are 
woody plants; their large, deep root systems can penetrate 
the coarse material in search of moisture and plant nutri- 
ents. The vegetation at the lower elev “оньс sis mainly 
of scrub ouk, hackberry, chokecherry, snowberry, algerita, 
and alkali gacaton. Ponderosa pine, willow, serub oak, 
pinyon, and juniper are the most common plants at the 
higher elevations. Recreation, wildlife h: ibitat, and timber 
producti ion are the main uses, A few mature pines are 
harvested. During wet periods flowing water is often avatl- 
able for wildlife and livestock, (Dryland capability unit 
У Пе-т, climatic zone 4: timber suitability group « ) 

Stony steep land (25 to T5 percent s slopes) (Sol.—This 
land Ole occurs on canyon side slopes of piedmont fans 
that border arroyos in the southwestern part of the Area 
and on mountain slopes in the Pedernal Hills in the east- 
ern part of the. survey Area, It occurs at elevations ranging 
from 6,500 їо 7,600 feet. The relief is nor mally a uniform, 
steep slope that has a few small V- 0 ed. gullies en- 
trenched from the crest to the base of the Pope About 90 
percent of the surface is covere | with fragments of igneous 
rock, quartzite, gneiss, and schist, of various sizes. There 
are a few limestone rocks. The rocks on the side slopes 
of the piedmont fans are mostly waterworn or rounded, 
Many are less than 12 inches in diameter. The rocks in the 
Pedernal Hills area are mostly angular or subangular. 
They range from a few inches to several feet in diameter 
but are most commonly about 10 to 25 inches across. 

Sandstone crops out in a few places in the southwestern 
part of the Area, About 10 percent of the acreage consists 
of shallow soils in smal] pockets and between rocks. These 
soil materials are normally loamy, nonlimy, and brown. 

Stony steep land has a low capacity to store moisture. 
Surface runoff is rapid to very арі. Most of the water 
that falls runs off and carries w ith it the weathered soil 
particles about as fast as they form. Larger chunks of 
rock are moved downslope by heavy rains, and they ac- 
стае in the drainageways or at the base of the slopes. 


The vegetation is sparse, but it provides some forage 
Tor livestock and wildlife. It consists of blue grama, black 
grama, 8146-0415 grama, sand dropseed, some scrub. oak, 
and light to moderate stands of pinyon and juniper. This 
land type should be grazed lightly во that plant residue 
can aceumulate for protection against severe erosion. In 
р Haces the rock is suitable for use in road construction or as 
ripr ар. (Dryland capability unit УИ» 3, climatic zones 4 
and 5; "i ІК range site) 

Str oupe stony loam, 15 to 70 percent slopes (Sp). 
This soil occurs on side slopes of hills and on mountain 
slopes in the Gallinas Mountains in the southern part of 
the survey . Aven, It has a surface layer, about + inches 
thick, of dark-brown, friable stony loam that has ее 
granular structure. This layer has been leached of lime. 
It grades to a subsoil, about 16 inches thick, of brown stony 
clay that lom weak prismatic and moderate ы 
blocky structure. The upper part of this layer has been 
ieached of lime. Тре subsoil grades to fractured, partly 
weathered felsite bedrock that has some subsoil material 
in the fractures, Rocks and stones make up about 85 per- 
cent of the surface layer and the lower part of the subsoil 
and about 30 percent of the upper part of the subsoil 

Ineluded in mapping were small areas of Pinata. soils 
on the cooler, iun north-facing slopes. 

This soil is sub ject to severe water erosion if the plant 
cover is destroyed. Tt absorbs water 1 rapidly but has a low 
capacity to store moisture for plants. Surface runoff and 
internal drainage are medium to rapid. The surface stones 
help to check runoff and limit erosion. 

This soil supports sparse stands of side-oats grama, blue 
grama, black grama, cactus, yucca, and gray “oak, and a 
few pinyon andj juniper trees, Livestock and w ildlife graze 
the edible forage. The шэн is suitable for use ав riprap in 
then structures. (Dryland capability unit VIIe-2, 
climatic zone 4; Mountain Shaler range site) 


Supervisor loam, 40 to 80 per хир slopes (Sj.— This 
soll ocenrs on north- and east-facing canyon side slopes 
in the Manzano Mountains, A laver of de omposing forest 
litter, about 3 ine 15 thick, eovers the surface. 'The surface 
laver, about 19 inches по consists of dark grayish-brown 
loam that has weak granular structure. It grades to a sub- 
soil, also about 13 inches thick, of grayish-brown stony 
loam that has we: ІН subangular blocky structure, The sub- 
stratum is very pale brown stony loam that has very weak 
subangular blocky structure. It grades at a depth of about 
30 inches to hard schist bedrock, This soil is nonlimy. The 
surface layer is free of stones, but the subsoil is about 40 
percent stones, and the substratum 50 ) percent, 

The slope is most commonly about 60 percent. Small 
areas of Mirabal stony sandy loam, 40 to 80 percent slopes, 
were included in mapping. 

Severe erosion will result if the vegetative cover is de- 
stroved by fire or excessive logging, “Runoff will also be 
very rapid. Runoſf is slow to medium. This soi] absorbs 
water rapidly and has medium to rapid internal drainage. 
It has a moderate capacity to store moisture for plants. 

This is one of the more productive soils for commercial 
timber in the Area, but harvesting is difficult because of 
the very steep slopes. White fir, Douglas-fir, scattered 
ponderosa pine, and an understory of Oregongrape, lupine, 
Carex, and junegrass make up the vegetative cover, Mostly, 
mature and diseased trees are harvested. Wildlife browse 
the understory, and livestock graze the more accessible 
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areas. (Dryland capability unit ViTe-5, climatic zone 4; 
timber suitability group 2) 

Tampico loam (1 to 6 percent slopes) (Ta),.—- This soil 
oceurs on narrow canyon bottoms and on flood plains in 
the mountains of the western and southern parts of the 
survey Area. Profile characteristics vary with location, 
mainly because of differences in parent material. There is 
much variation also in the amount of and depth to gravel 
and in color and texture. Generally, the soil in the Man- 
zano Mountains је darker, more clayey in the subsoil, and 
more alkaline than the soil in the Gallinas Mountains. 

This soil normally has a surface layer, about 19 inches 
thick, of grayish-brown, very friable loam that has weak 
subangular blocky structure breaking to weak crumb 
structure. This layer grades to a subsoil, also about 19 
inches thiek, of brown, friable, gravelly heavy loam that 
has moderate subangular blocky structure. This layer 
grades to a substratin of reddish-brown, massive gravelly 
clay loam. The soil is nonlimy. Tt is free of gravel in 
the surface layer and contains as much as 35 pereent gravel 
in the subsoil and substratum, A thin layer of litter is at 
the surface im places. 

Included in mapping were areas of Stony alluvial land 
in the streambeds and some areas near the heads of 
drainageways where the slope exceeds 6 percent. 

This soil is subject. to occasional or frequent overflow 
from flooding streams and from runoff from nearby 
steeper soils. Erosion often results in the formation of 
headeuts and gullies if the surface is not protected with 
adequate plant cover or forest litter, Overflow can be ex- 
pected once or twice a year, normally in summer or when 
the spring thaw begins. Some of the higher lying areas 
receive little or no runoff. Тһе windthrow hazard is most 
severe in spring when the soil is wet. 

This soll is very high in fertility and in organic-matfer 
content. It absorbs water readily and has a moderate to 
high capacity to store moisture, ЈЕ is easily penetrated by 
plant roots. Internal drainage is medium. In many areas 
along streambanks, the underlying moisture keeps the soil 
moist. much of the time. Surface runoff is medium in the 
open grassland areas and slow in the forested areas. 

This soil has a better potential for the production of 
commercial timber than any other soil in the Torrance 
Area. It produces more edible forage for wildlife and live- 
stock than any of the soils with which it is associated. 
Tt is also the soil best suited to establishment of recrea- 
tional facilities. Most of the water for wildlife and do- 
mestie use comes from nearby streams, The vegetation 
consists mostly of ponderosa pine, Douglas-fir, and white 
fir and an understory of blue grama, Kentucky bluegrass, 
western wheatgrass, maple, Gambel oak, gray oak, and 
many browse plants and forbs. Mostly, mature and diseased 
trees are harvested, Some oak is cut for fenceposts and 
firewood, A few perennial streams are stocked with trout 
and provide fishing in season. Some of the areas are used 
for campgrounds and picnic facilities. (Dryland capa- 
bility unit View-3, climatic zone 4; timber suitability 
eroup 1) 

Tapia loam, 0 to 5 percent slopes То— This soil oc- 
curs on upland piedmont fans in the western and 
eastern parts of the survey Area. The surface layer, about 
3 inches thick, is brown friable loam that has moderate 
granular structure. This layer has been leached of lime. 
It grades to а subsoil, about 18 inches thick, of light-brown 


clay loam that has weak prismatic and moderate sub- 
angular blocky structure. The upper part of the subsoil 
has been leached of lime; the lower part contains a 
moderate amount of visible lime, ЈЕ overlies a sub- 
stratum of white, massive, weakly fractured caliche. The 
depth to caliche ranges from 12 inches in the western part 
of the Área to 35 inches in the eastern part. 

In the southern foothills of the Manzano Mountains, the 
subsoil is reddish brown, and limestone bedrock, below the 
caliche deposits | 


at a depth of about 2 feet. Included in 
mapping were areas of Dean loam, 1 to 9 percent slopes, 
and Clovis loam, 0 to 5 percent slopes, 

This soil ocenrs in areas where rainfall is scanty and 
erratic, and for this reason it is not suited to cultivation. 
It is subject to severe wind erosion when plowed or when 
the plant cover is severely overgrazed. ЈЕ takes in water 
at a moderate vate and has medium internal drainage. 
The water-storage capacity is low to moderate. Surface 
мной is slow to medium. Most plant roots are confined to 
the surface layer and subsoil. 

This soil is presently used for production of native 
forage. A few areas were formerly cultivated, but most 
of these have been reseeded to grass and are being grazed. 
Blue grama, sand dropseed, galleta, ring milly. cactus, 
winterfat, and snakeweed are common at the lower eleva- 
tions, and there are light to moderate stands of pinyon 
and juniper at the higher elevations. In a few places the 
caliche deposits are excavated for use in road construe- 
tion. (Dryland capability unit VIs-4, climatic zones 4 and 
5: Lonmy range site) 

Tapia-Dean loams, 0 to 5 percent slopes (Td). This 
unit occurs on upland piedmont fans in the eastern part 
of the Area. In places these soils occur as a complex, but 
in other places they occur as an association. In the com- 
plexes the soils have apparently been altered as а result 
of rodent activity. The animals burrowed into the liche 
deposits underlying the normal Tapia loam and brought 
this material to the surface and mixed it with material 
from the surface layer and the subsoil, The mixing de- 
stroyed the structure and increased the line content of 
the upper layers. The rodent dens occur as low mounds 
on the surface. Where these soils occur in associntion they 
„ond have been mapped separately, but doing so would 
have served no practical purpose. 

The Tapia loam makes up 55 to 70 percent of the acre- 
пое, It is the darker colored, deeper, more nearly level of 
the two major soils. It normally has a surface layer, about 
4 inches thick, of brown, friable loam that has moderate 
granular structure. This layer has been leached of lime. 
It grades to a subsoil, about 20 inches thick, of dark-brown 
clay loam that has weak prismatic and moderate subangu- 
lar blocky structure. The npper part of the subsoil has 
seen leached of lime. The substratum is very limy, massive, 
pinkish-white or white, weakly fractured caliche that be- 
comes more friable with depth. The upper few inches are 
more strongly cemented than the lower part. The depth 
to caliche ranges from 15 to 35 inches. 

The Dean loam makes up 30 to 45 percent of the acre- 
age. It occurs on low mounds or on the crests of ridges 
and is limy, light colored, and shallower than the Tapia 
oam. Many caliche pebbles are on the surface. The surface 
ayer, about 3 inches thick, consists of light brownish- 
gray, limy loam that has weak 2 anular structure. The 
subsoil, about 4 inches thick, is also light brownish-gray, 
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limy loam, but its structure is weak subangular blocky. 
It overlies a substratum of very limy, light-gray, massive 
gravelly loam, This layer consists of сабере; the upper 
part is the more strongly cemented. The depth to ealiche 
ranges from 8 to 15 inches. | 

Included in mapping were small areas of Pastura loam, 
1 io 9 percent slopes; Harvey loam, 1 to 9 percent slopes; 
and Prewitt and Manzano soils, 

These soils are not suited to cultivation, because they 
occur in areas where rainfall is low and the hazard of 
wind erosion is severe if the surface is not protected by 
adequate plant cover. They absorb moisture üt a moderate 
rate and have medium internal drainage. The Tapia loam 
stores more water for plant use than the Dean loam, and 
it produces more vegetation. Surface runoff is slow to 
medium. Most plant roots ave confined to the surface layer 
and the subsoil. 

This is one of the largest mapping units in the Torrance 
Area. It is used mostly for production of native forage 
for livestock, Blue grama, galleta, sand dropseed, ring 
muhly, winterfat, snakeweed, and cactus are common. 
Stands of grasses ave thicker and more vigorous on the 
Tapia loam: weeds are more prevalent on the Dean Joam. 
In some places ealiehe has been excavated for use in road 
construction. (Both soils are in climatie zone 5. Tapia loam 
ік in dryland capability unit IS: Loamy range site. 
Dean loam is in dryland capability unit VIe-2: Limy 
range site) 

Tapia and Dean soils, eroded (0 to 5 percent slopes) 
{Те Гі unit occurs on upland piedmont fans. mostly 
in abandoned fields in the western and eastern parts of the 
survey Area. These soils have been severely eroded by 
wind. Most ov all of the original surface laver has been 
blown away, and in places, part of the subsoil. The relief 
is smooth in some places and slightly undulating in others. 

The Tapia soils make up 45 to ба percent of the acreage. 
They are the darker colored, less limy, deeper, more nearly 
level of the two major soils. The subsoil is exposed, anc 
there ave many caliche pebbles on the surface. This layer 
is about 12 inches thick and consists of dark-brown, 
slightly limy clay loam that has weak prismatie and 
moderate subangular blocky structure. Tt overlies a massive 
substratum. of white or pinkish-white, partly cementec 
саПере. The depth to caliche ranges from 12 to 20 inches, 

The Dean soils make up 35 to 55 percent of the acreage. 
They oceur on low mounds or ridges and are light colored, 
very limy, and shallower than "Tapia soils, Тһе subsoil is 
exposed, and there are many caliche pebbles on the sur- 
face. This layer is about 6 inches thick and consists of 
light brownish-gray, very limy loam. Tt overlies n substra- 
tum of massive, white or pinkish-white, partly cemented 
caliche. The depth to caliche ranges from 6 to 10 inches, 

Small areas of Pastura loam, 1 to 9 pereent slopes, were 
included in mapping. Also included were a few areas where 
the slope exceeds 5 percent. The Dean soils make up about 
95 percent of some areas. 


These soils are no longer cultivated, because they occur 
in areas where rainfall is low and the hazard of erosion is 
severe, They are in poor physical condition and are sub- 
ject to severe sheet erosion and further wind erosion. The 
water-storage capacity is low, and evaporation losses nre 
high. The Tapia soils are slowly permeable to roots. air, 
and water; the Dean soils are mode rately permeable. Sur- 
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face runoff is medium to rapid. Most roots are confined to 
the less Иту upper layers. 

Most of these areas have been reseeded to native grass, 
but some have been left to revert naturally. Good stands 
are difficult to establish because of the poor physical con- 
dition of the soils, their droughtiness, and their suscepti- 
bility to blowing. Several attempts may be necessary to 
establish a good stand of grass. The seedlings need protec- 


> 
tion from overgrazing until they are well established, It 
may be necessary to grow a cover crop or nurse crop before 
тезее та with grasses. Much of the vegetation is annual 
weeds, but there is some blue grama, sand dropseed, ring 
muhly, and snakeweed. Emergency tillage should be used 
to control blowing when the soil contains enough moisture 
to form clods. (Both soils are in climatic zones 4 and 5. 
The Tapia soils are in dryland capability unit VIs 4; 
Loamy range site, The Dean soils are in dryland capabil- 
ity unit Vle 2: Limy range site) 

Tecolote stony loam, 20 to 70 percent slopes ). 

This soil oceurs mainly on south-facing slopes in the Gal- 
inas Mountains in the southern part of the survey Area, А. 
ayer of decomposing forest litter, about 3 inches thick, 
covers the surface. The surface layer consists of stony loam 
rout 20 inches thick. The uppermost 3 inches is gray and 
ms moderate to strong crumb structure. The lower 17 
inches is pinkish white and has weak subangular blocky 
structure breaking to moderate granular. This laver is fri- 
able. ТЕ tongues into the subsoil, which consists of reddish- 
own stony clay loam that has moderate subangular 
blocky structure. This soil is nonlimy, Stones make up 30 
percent of the surface layer and 60 percent of the subsoil, 
In many places the depth to bedrock is more than 40 
inches. 
Included in mapping were small areas of Pinata stony 
Ham, 20 to 60 percent south slopes: Tecolote stony loam, 
uck surface variant, 20 to 70 percent slopes: Rock out- 
Tops and slides; and small areas where the depth to 
vedrock is less than 40 inches, 

This soil is readily eroded because of the slope. Under 
the present plant eover, runoff is slow to medium and 
water evosion is slight, but runoff will be very rapid aud 
erosion severe if the vegetation is burned or if the timber 
is heavily logeed. | 

This soil absorbs water rapidly but has low to moderate 
water-storage capacity. Internal drainage is medium to 
"pid. Loss of moisture through evaporation is greater on 
the south-facing slopes, and the soils in these areas tend 
to be more droughty than those on north-facing slopes, 

This soil supports open stands of ponderosa pine and 
Douglas-fir, There is also some pinyon and juniper. The 
understory consists of Gambel oak and native cool-season 
grasses, These areas ave used mainly for production of tim- 
ber and for wildlife habitats, Mostly mature and diseased 
trees are cnt for lumber, Livestock graze the more acces- 
sible areas. (Dryland capabil ity unit VIIe-7, climatic zone 
+; timber suitability group 4) 

Tecolote stony loam, thick surface variant, 20 to 70 
percent slopes (e. This soil is in the Cibola National 
Forest in the vicinity of the Gallinas Lookout in the Gal- 
linas Mountains, It occurs on mountain slopes at high 
elevations. The dark-colored part of the surface layer is 
about three times as thick as in typical Tecolote soils, 

About 2 inches of decomposing forest litter covers the 
surface. The surface layer, about 9 inches thick, consists 
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of gray stony loam that has moderate crumb structure. It 
has been leached free of lime, Below this is a subsurface 
layer, about 17 inches thick, of bleached, pinkish-gray 
stony very fine sandy loam. This material tongnes into a 
subsoil, about 3 feet thie k, of light-brown to bre own, lime- 
free stony clay loan that has we: ak bloc ky structure. Par tly 
weathered felsite bedrock is at a в of abont 5 feet. 

Some areas of Rock outcrops and slides were included 
in E 

"This soil absorbs water at a medium to rapid vate, but its 
apacity to store moisture is low because of the stone con- 
Runoff is slow to mec nou and infernal drainage is 
iun. The surface stones and organic litter help to 
runoff and control erosion. The hazard of water ero- 
vi be severe if the plant cover is destroyed by fire 
ге logging, 
is used for timber, wildlii e habitat, recreation, 
The vegetation consists mainly of ponderosa 
fir, and limber pine, The understory consists 
oak aud cool-season grasses. Many of the trees 
are mature or diseased, (Or, Мапа ci ipability unit 
ünatic zone 4; timber suitability group 2) 
raveily sandy loam, 2 to 15 percent slopes 
5 oil occurs in the extreme western part of the 
Ar за upland piedmont foothill fans. The areas are dis- 
many drainage channels, 
t places the surface layer, about 21 inches thick, 


exces 


consists of brown gravelly sandy loam that has weak sub- 
ey Доску structure breaking to moderate granular, 
It grades to! le- rn very gravelly sandy loam 1 hat is 


massive or has very 1 "subangular blocky structure. 
This material is several feet thick. This soil is nonlimy. 
Gravel makes up about 60 percent of the surface layer : and 
as much as 90 percent of the soil material below. 

About one-third of the acreage consists of soils that have 
a loamy texture and limy subsurface material, In many 
areas near springs or seeps, this soil has a Hme-cemented 
layer at a depth of 1 to 2 feet. In some places the subsoil 
contains gt ravell clay loam. Included m mapping were 
many small drainage channels that contain numerous 

its devived from mixed parent material, 


Š 


eoarse deposits d 

This sail absorbs water rapidly, but it has a low capac ity 
to store moisture. B aporation is excessive, Surface runoff 
is medium to rapid, depending on the slope. Internal drain- 
age is rapid. This soil is easily eroded by water, and gullies 
often are formed by runoff from higher lying soils, W ind 


erosion is moderate, This soil is readily permeable to plant 
roots, but droughtiness and the rock content tend to limit 


plant density. 

This soil is not suited to cultivation. It is used mainly 
for native range. Blue grama, side-oats grama, black 
grama, sand dro] oseed, cactus, snakeweed, yucca, and light 
stands of juniper make ul | the main v egetation. The edible 
forage is grazed mainly by domestic livestock, but some 
wildlife browse these areas also. The m: any drainage chan- 
nels contain coarse materials of various sizes that are suit- 
able for certain types of roadbuilding and other construc- 
tion. Control of grazing and proper use of plant residue 
help to protect the soil against erosion. ED and capa- 
bility unit VIs-1, climatic zones 4 and 5: Shallow range 
site) 

Trail loamy fine sand, 5 to 10 percent slopes (Tm) — 
This soil occurs on hummocky, wind-reworked eolian up- 
lands along and below the eastern edge of the Chupadera 
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Mesa, The surface layer, about 7 inches thiek, consists of 
pale-brown loamy fine sand. The sand is single аташ. It 
erties e al feet of brown or strong- brown fine sand. 


Generally, this soil has been leached of lime to a depth of 
about 5 feet, but in places lime occurs at a depth of 20 
inches, 


Included in mapping were areas of Chupadera loamy 
fine sand, 5 to 1: 5 percent slopes; Penistaja loamy fine sand, 
hummocky; and a small acreage of active sand dunes. 

This soil is susceptible to severe wind erosion when it is 
not protected with adequate plant cover. It is droughty 
because of coarse t 1 and low enpacity to store mois- 
ture. Water penetrates the surface readily and moves 

rapidly through the soil. Surface runoff is very slow. The 

tun is very low in organic-matter content and in fertility, 
In many places the crests of the hummoeks or dunes are 
more droughty and more sparsely vegetated than the con- 
cave foot slop yes, 

This soil is used mainly for livestock range. Tt supports 
moderate to thick stands of pinyon and 1 ' and an 
understory of blue grama, sand dropseed, ‘little bluestem, 
and ring muhly. ‘There are a few ponderosa pines. Deer and 
other wildlife find habitats in these areas. Some trees are 
cut for fenceposts and firewood. Mechanical brush control 
methods are not suited to this soil, because a tree cover is 
essential to control soil blowing. The active chines need to 
be fenced and protected from trampling and ee The 
grasses should not be overgrazed. (Dryland ‹ capability 
unit VITe-4, climatic zones 4 'and 5: Deep Sand range site) 

Turkeysprings stony loam, 20 to 50 percent slopes 
(Tn) - This soil occurs on canyon walls and side slopes of 
foothill remnants on the eastern slopes of foothills of the 
Manzano Mountains, A decomposing layer of forest litter, 
about 1 inch thick, covers the surface. The surface layer, 
about 9 inches tl пек, is shel tly limy, friable, and « lark 
grayish brown. The upper part is stony loam that has mod- 
ernte crumb structure, and the lower part is stony clay 
loam that has weak ше blocky strueture breaking 
to moderate granular. This layer rests on a &ubsoi of 
brown stony « slay that has weak subangular blocky strue- 
ture. The subsoil, about 15 inches thie k, is li ehter ‘colored 
and more limy in the lower part. The substratum consists 
of massive, very pale brown stony silt loam. It contains a 
moderate о 10 visible lime. Tt rests abruptly on lime- 
stone bedrock at а depth of 15 to 48 inches. Т | ле stone con- 
tent ranges from 30 percent in the surface layer to 80 per- 
cent in the substratum, 

Included in mapping were small areas of Pinon ehan- 
nery loam, 5 to 20 percent slopes; Laporte-Rock outcrop 
complex: and Rock outerops aad slides. The rock outcrops 
are mostly limestone ledge rock that forms nearly vertical 
cliffs. ‘They make up about 15 to 25 percent of the acreage. 

Water erosion is the main hazard. Under the present. 
plant cover, runoff is slow to medium and erosion slight 
to moderate, but runoff will be very rapid and erosion 
severe if the vegetation is destroyed by fire. "This soil 
absorbs water rapidly. „and it has medium internal drain- 
age. Its eapacity to store moisture is low to moderate, and 
the soil tends to be droughty. The areas on north-facing 
slopes commonly are less stony, deeper, and better 
vegetated, 

This soil is used mainly for livestock range and wildlife 
habitats. The vegetation consists of heavy stands of | inyon 
and juniper an id an understory of serub oak, по un- 


48 SOIL SURVEY 


mahogany, ae grama, junegrass, squirreltail, cactus, 
yucca, and snakew eed, There are а few stunted ponderosa 
pines. Some trees are cut for posts and firew 2 mostly 
for local consumption, (Dryland capability ний У Пе 
climatie zones 4 and 5: Mountain Shale range site) 

Washoe cobbly loam, 9 to Т EM slopes Mc. — 
This soll occurs on truncated slopes of 2. 1 in 
the foothills, mainly on southern and eastern slopes of the 
Manzano Mountai ins but to a lesser extent on western 
slopes. It is commonly at higher elevations than Washoe 
gravelly loam, 1 fo 9 percent slopes, and it contains larger 
fragments of rock, 

This soil has a surface | layer, about 5 inches thick, of 
grayish-brown, friable сору loam that has moderate 
granular ми, The subsoil is reddish-brown very 
gravelly clay loam that has moderate angular and sub- 
angular blocky structure, It is about 35 inches thick and 
gr ades to a massive substratum of reddish-brown or yel- 
lowish-red very gravelly clay loam to loam. 

This soil is поп ту in most places, The content of 
gravel and cobblestones ranges from 00 percent in the 
surface layer to 85 percent in the substratum. In places a 
thin mineral layer is at the surface. The surface laver 
and the subsoil are thinner in ar eas on western slopes, and 
in many places the substratum is cemented with lime in 
the upper part, 

Included in 


mapping were small areas of Tesajo 


gravelly sandy loam, 2 to 15 percent slopes; Chilton 
gravelly loam} and Brera coh bly loam, 20 to 60 percent 
slopes, 


This soil is droughty because of the cobblestones and a 
low to moderate cap асу to store water, It is subject to 
severe water erosion when not protect ted with adequate 
plant cover. It absorbs water rapidly and has inches m- 
ternal drainage. Surface runoff is medium Eo rapid. Еуаро- 

ration losses are higher and the soil is more droughty on 
south- and west- us ing slopes. The rock content generally 
increases and rock fragments are larger in size ag the slope 
becomes steeper. 

This soil is used mainly for production of native forage. 
The vegetation consists of Ке ate to heavy stands of 
pinyon ‘and 1 juniper and an understory of blue grama, sand 
dropseed, galleta, cactus, scrub oak, and snakew eed. There 
ure n few pondere pines at the higher elevations. Deer 
and other wildlife find habitats. Livestock graze the more 
accessible areas, Some trees are harvested for fenceposts 
and firewood. Some areas are sources of gravel or rock 
suitable for use in road construction or as riprap for 
earthen structures, (Dryland capability unit УП, 
climatic zone 4; ТН ange site) 

Washoe gr avelly loam, 1 fo 9 percent slopes (Wb).— 
This soil occurs on piedmont fan crests and side slopes in 
the southern and eastern foothills of the 1 oe 
tains. The surface layer, about 6 inches thick, consists of 
light brownish-gray, friable gravelly loam that has weak 
platy and moderate granular Зеле ture, It grades to а sub- 
soil, about 38 inches thie k, of reddish-brown very grav elly 
clay loam that has moderate angular and subangular 
blocky str ucture. ЈЕ is hghter colored in the lower part. 
The subsoil is less per meable than the surface layer. It 
grades to a substratum of brown or strong-brown, massive 
very gravelly loam. The gravel content ranges from 25 
percent in the surface layer to about 75 per cent in the sub- 


stratum, A thin layer of decomposing litter occurs on the 
surface in places, This soil ig nonlimy in most areas. 

Included in mapping were areas of Scholle gravelly 
loam, 1 to 9 percent slopes: Chilton gravelly loam: Fuerg 
cobbly loam, 5 to 90 percent slopes; and Witt loam, 1 to 
6 percent ee 

This soil is not suited to cultivation, because of 
gravel хэсэн It absorbs water rapidly but has a low t 
moder ate capacity to store moisture, ЈЕ is readily permen- 
ble to plant roots, Surface runoff is medium (o rapid, de- 


Die 
pending on the slope, Internal drainage is medium. The 
stronger slopes are subject fo severe water erosion when 
not prote: teda with adequate plant cover or residue, 

This soil sn pports moderate to heavy stands of pinyon 
and juniper and an understory of blue grama, sand drop- 
seed, galleta, ring mubly, scrub oak, cactus, and ша 
weed, Livestock range is the principal use, but deer and 
other wildlife find habitats, Some trees are ent for fence- 
posts and firewood, mostly for local use. The gravelly 
subsoil and substratum are sources of material suitable 
for use in road construction. (Dryland capability unit 
VII, climatic zone 4: Shallow range site) 

№ on clay loam, 2 to 10 ре: "сен! slopes (Wc) 
This soll occurs on upland foothill ridge crests, mainly on 
eastern slopes of the Manzano Mountains but to a lesser 
extent on the southeastern part of the Chupadera Mesa. 
It is the typical Wil eoxson soil. 

The surface layer, about 9 inches thick, consists of dark- 
brown, friable clay loam that has weak platy and mod- 
erate granular structure, This laver has been leached of 


lime. The subsoil, about 28 inches thick, consists of red: 
д 


dish-brown clay that has ыг : to strong subangular blocky 
structure. It is Jess permeable than the surface layer. 1 
has been leached nearly free of lime in the upper part In 
becomes more limy with depth. The substratum consists 
of massive, pinkish-white silty clay loam that contains a 
moderate to large amount of visib Је lime. Limestone bed 
rock occurs below a depth of 40 inches i in places. 

Where this soil occurs on the Chupadera Mesa, the sur- 
face layer consists of brown loam about 7 inches thick. 
The subsoil, about 10 inches thick, сс onsets of light silty 

clay or silty clay loam. Bedrock is at a depth of about 26 
inches, 

Included in mapping were areas of Laporte-Rock out- 
crop complex; ‘Purkeysprings stony loam, 20 to 50 percent 
slopes: Witt loam, 1 to 6 percent slopes: and Steep rock 
land. 
This soil is not suited to cultivation, because it is too 
yey. It absorbs water slowly and has slow to very slow 
internal drainage. Tt has a high capacity to store moisture, 
but it releases water slowly to plants. Tt is subject to mod- 
er iis or severe wind and water erosion when eultivated or 
overgrazed. Surface runoff is medium to rapid. 

This soil is used mainly for production of native forage. 
Some areas have been ere but most of these have 
now been abandoned. Many of these fields have been re- 
seeded to native grasses, and adequate stands have been 
obtained. Blue grama, galleta, western wheatgrass, cac- 
tus, snakeweed, and light to moderate stands of pinyon 
and j juniper make up most of the vegetation. Livestock 
range is the principal use; deer and other wildlife find 
habitats. Some of the trees are eut for posts and firewood, 
mostly for local consumption. (Dryland capability unit 
VIs-2, climatic zone 4; Clayey range site) 


— 


= 
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Wilcoxson loam, thick surface, 1 to 6 percent slopes 
(Wd}.—This soil occurs on upland piedmont fans | the 
footh ills of the Gallinas Mountains, The surface layer, 
mee LO inches thick, normally consists of brown to di ark- 
brown loam that has moderafe granular structure in the 
upper part and weak subat gular blocky struct ve in the 
lower part, This layer has been leached free of | ime. Tt 
grades through about 11 inches of brown clay loam that 
has strong blocky structure to the underlying subsoil. The 
: il consists of reddish-brown, hard cl ay that has strong 
prismatic and strong blocky str ueture. It has been leached 
free of Lime to a depth of about 26 inches, where some vis- 
ible lime occurs. This layer grades to a more friable sub- 
stratum of reddish- pd Шау clay loam at a depth of 
about 42 inches. 

Tee in mapping were small areas of Pinala-Stroupe 
stony loams, 5 to 20 percent slopes; Carnero loam, 3 to 8 
percent, slopes; and Manzano loam, 1 to 5 percent slopes. 

This soil is subject to severe wind and water eros ion if 
the plant cover is removed. It is moderate in fertil ity and 
ganic-matter content. It bas a high capacity to store 
ure for pl ants, ‘The surface layer absorbs water at a 
moderate rate and is readily penetrated by plant roots. 
Surface runoff is slow to medium, and internal drainage 
is slow to medium. Tillage is easy. 

This soil is suited to production of native forage. lt 
could be farmed in m when the weather 15 favorable. 
The vegetation consists a blue grama, ring muhly; west- 
ern wheatgrass, snakeweed, and a few pi un and juniper 
trees, ЈЕ provides protective cover for wildlife, as well as 
prot ection against erosion, Some of the D. are harv ested 
for posts and firewood. 2 capability unit Гуе 
if in elimatic zone 4, ТА 48.2 if in climatic zone 5; 
Loamy range site) 

Wileoxson stony аа 5 to 20 percent slopes (We) 
This soil oceurs on foothill ridge crests on eastern slopes 
of the Manzano Mountains, It formed under forest vege- 
tation. It differs from Wilcoxson clay loam, 2 to 10 pere ent 
slopes, in heing stony, coarser textured in the surface 
layer, less reddish in 1 the subsoil, and shallower, 

About 2 inches of dec omposing forest lifter covers the 
surface, The surface layer, about 2 inches thick, consists 
of very dark grayish- brown stony loam that has moderate 
granular structure. It has been Jeached of lime. The sub- 
soil, about 14 inches thick, consists of brown or dark 
grayish-brown clay that has weak n and subangular 
blocky structure and has been leached of lime in the ul pper 
part, "Phe lower part is lighter colored and limy, and its 
texture is clay loam. The subsoil grades (o partly 
weathered Limestone bedrock at a depth of about 16 inches. 
The stone content ranges from 25 percent in the surface 
layer to 50 percent in “the subsoil. The depth to bedrock 
ranges from 10 to 20 inches. 

Included in mapping were areas of Pino silt мэ 2 to 
30 percent slopes: Turkeysprings stony loam, 20 to 50 
percent. slopes; Wileoxson 3 loam, 15 to Jo percent 
south slopes; and Laporte-Rock outcrop complex. 

Under the present plant cover, runoff is slow to medium 
and this soil is subject to slight erosion, but severe water 
erosion will result if the vegetation is destroved by fire. 

This soil absorbs water 1 гара у, but. it has а low water- 
storage capacity. Internal drainage is medium. 

This soil is used mainly for production of timber and 
for wildlife habitats. It supports open stands of ponderosa 
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pine, pinyon, and alligator juniper and an understory of 
sernb oak, junegrass, squirrelt tail, blue grama, and Carex. 
Livestock graze the understory in places. Mature and 
diseased trees are harvested. (Dryland capability unit 
УПе-т, climatic zone 4; ле "avitabilit y group 4) 
Wilcoxson stony loam, 20 to 50 percent nor th slopes 
(WA). Phils soil occurs on north- and east-facing side slopes 
of ridges on the eastern ae of the Manzano Mountains. 
It differs from the буре: | Wileoxson soil in being stony 
and forested, and in being moderately deep and browner 


than is typical, 

A layer of decomposing forest 91 er, about 3 inches 
thick, covers the surface. The surface layer, about 2 inches 
thick, consists of very dark grayish-brown stony loam that 
| weak crumb structure, It h гав been leached free of lime. 

"his layer grades аба depth of 7 inches to a subsoil, about 
18 inches thick, of grayish-brown stony clay that has 
moderate subaneul ar blocky structure. The upper part of 
the subsoil is fine textured and is darker colored and less 
limy than the lower part. The subsoil grades to a layer, 
about 5 inches thick, of brownish-yellow, massive, limy, 
stony silty clay loam. Limestone bedrock occurs at a depth 
of about 30 inches. Limestone crops out in places. 

Water erosion is the most serious hazard on this steep 
soil. Normally, runoff is slow and erosion is slight, but 
runoff will be excessive and erosion severe 1 the plant 
cover is destroyed by fire or if logging is excessive. This 
soil absorbs water at a medium to rapid rate and has a 
moderate capacity to store moisture for plants. Inter ial 
drainage is medium. The surface stones and the litter help 
to check runoff and control erosion. 

This i Т used mainly for production of timber and 
for wildlife hal 1 5 The vegetation is mainly ponderosa 
pine but includes lesser amounts of pinyon and juniper 
and an understory of Gambel oak, New Mexico locust, and 
side-oats grama and other cool-season grasses. Mostly, 
mature and diseased trees are harvested. (Dryland capa- 
bility unit VITe-6, climatic zone 4; timber suitability 
group 3) 

Wileoxson stony loam, 15 to 45 percent south slopes 
Vgl. This soil occurs on south-facing side slopes of 
ridges on the eastern slope of the Manzano e T 
It ıs shallower and more stony than the same kind of soil 
on north- and east-facing slopes. 

‘This soil differs from the typical УУ ileoxson soil in being 
stony and moderately deep, in being steeper an id browner, 
and in being for ested. Normully y, about 4 inches of decom- 
posing forest litter covers the surface. The surface layer, 
about 2 inches thick, consists of very dark grayish brown 
stony loam that has weak granular structure, This layer 
has been leached free of lime. It grades at a depth of about 
T inches to a transitional layer of dark grayish-brown 
stony heavy clay loam th at has moderate subangular 
blocky structure. The subsoil is about 15 inches thick. Its 
upper part consists of brown clay that has been leached 
nearly free of lime; its lower part consists of yellowish- 
brown clay loam that contains some visible lime. This 
layer has weak subangular and angular blocky structure. 
Limestone bedrock is at a depth of about 2 feet. 

Ineluded in mapping were a few areas of limestone 
rock outcrops and small areas of Turkeysprings stony 
loam, 20 to 50 percent slopes. 
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At present, runoff is slow to medium and erosion is 
slight, but severe erosion will result if the plant cover is 
destroyed by fire or by excessive logging. 

This soil absorbs water at a medium to rapid rate and 
has medium internal drainage. It has a moderate capacity 
to store moisture for plants, The surface litter and the 
stones help to retard runoff and limit erosion. 

This soil supports open stands of ponderosa pine and 
Douglas-fir mixed with pinyon, juniper, and alligator 
juniper. The understory consists of Gambel oak, Oregon- 
grape, blue grama, junegrass, and squirreltail. The com- 
mercial timber is harvested regularly, and wildlife browse 
the understory. (Dryland capability unit У Пе-Т, climatic 
zone 1: timber suitability group 4) 

Willard loam (0 to 1 percent slopes) (Wk).—This soil 
occurs on lake terraces near the margins of lake basins. 
It is the typical Willard soil (fig. 20). The surface layer, 
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Figure 20.—Profile of Willard loam. Roots are less common in the 
lacustrine sediments below a depth of 26 inches, marked here by 
the horizontal break. 


about 8 inches thick, consists of friable, light. brownish- 
gray loam that has weak subangular blocky structure 
brenking to moderate granular. It is limy and slightly 
saline. The subsoil, about 10 inches thick, is more limy 
than the surface layer and is also slightly saline. Its upper 
part consists of light brownish-gray loam, and its lower 
part of pale-brown clay loam. It is friable and has weak 
subangular blocky structure, 

The substratum consists of very limy, light yellowish- 
brown light clay loam that has weak subangular blocky 
structure, It grades at a depth of about 26 inches to strati- 
fied, limy, lacustrine sediments, The depth to these mod- 
erately saline sediments ranges from 10 to 30 inches. 

Included in mapping were areas of Willard loam, 
strongly saline; Willard fine sandy loam; and Pedrick 
loamy fine sand. In an area southeast of the town of 
Moriarty, а transitional soil, about 1 mile wide east and 
west and about 2 miles long, separates Willard loam from 
Witt loam, 0 to 1 percent slopes, This transitional soil 
was mapped with Willard loam, but in places it is more 
like a Witt soil, a better soil for crops. 

This soil is low in fertility and in organic-matter con- 
tent. It is slightly saline in the surface layer and subsoil 
and slightly to moderately saline below. It has а moderate 
capacity to store moisture for plants, Surface runoff is 
slow, and internal drainage is asian. 

This soil is easily tilled, but it is subject to severe wind 
erosion when clean tilled or when the vegetation is severely 
overgrazed, It should not be plowed deeper than 8 inches. 
Roots, air, and water penetrate readily, but most plant 
roots are confined to the less limy surface layer and subsoil. 

This soil is used mainly for production of native forage 
and for irrigated farming. The native vegetation consists 
of blue grama, sand dropseed, galleta, cactus, and some 
alkali sacuton and chamiza, Proper use of grass forage will 
improve the condition of the range and lessen the erosion 
hazard. 

Some 5,500 to 4,000 acres is irrigated. Alfalfa. corn, 
sugar beets, and barley are the main crops. This soil should 
not be left without protective cover during the windy sea- 
son, because it tends to erode easily. (Dryland capability 
unit VIe-2, climatic zone 5; irrigated’ capability unit 
ПІ5-1; Limy range site) 

Willard loam, eroded (0 to 1 percent slopes) (WI].— 
This soil occurs on lake terraces in the western part of the 
Estancia Lake Basin. It has a thinner surface layer than 
uneroded areas of Willard loam. The surface layer, about 
L inches thick, consists of light brownish-gray, friable, 
limy loam that has weak granular structure, Below this is 
about 5 inches of very limy, light yellowish-brown, struc- 
tureless loam, This layer is underlain by stratified Jacus- 
trine sediments that are yellowish, olive, and gray in color 
and mostly clay loam in texture. These sediments are very 
limy, moderately to strongly saline, and moderately alka- 
line. In places all of the surface layer has been lost through 
erosion. 

Included in mapping were small areas of uneroded Wil- 
lard soils that have a thin surface layer. Also included were 
small areas where the surface is uneven or hummoeky. 

This soil is moderately saline and moderately alkaline. 
Surface runoff is slow to medium, and internal drainage 
is medium to slow. Тһе capacity to store moisture for 
plants is moderate, 
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This soil is easy to till, but the surface layer compacts 
and crusts over тела ily in areas where the underlying sedi- 
ments have been brought up in plowing. It should be tilled 
as shallowly as possible because tillage often brings up 
the more limy, lighter colored, underlying deposits 
readily y penetr ated by roots, air, and water, but most plant 
roots are confined to the surface layer because the under- 
lying sediments are toxic, The natural fertility has been 
impaired and the organic-matter content reduced through 
erosion. Crop residue should be left on the surface for 
protection against erosion during the windy season. Apply- 
ing barnyard manure and plowing under green-manure 
crops will improve ferti ША) ie id supply organic matter. 

Most of this soil is in abandoned dry cropland fields. 
About 600 acres is now being irrig ated, Alfalfa, sugar 
beets, and barley are the principal crops. The rest of the 
acreage is used for production oF native ora ; these areas 

should be protected from overgrazing until p lants are well 
ost ablished. The native forage c consists of blue grama, sand 
dropseed, ring за у, galleta, and some alkali sacaton. 
(Dryland « зарар бу unit Vis 3, climatic zones 4 and 5; 


irrigated capability unit IVs-2; Salt Flats range site) 


Willard loam, strongly saline (0 to 1 percent slopes) 
Мт). Ев soil occurs on Jake terraces in the lower parts 
of the х stancia, Encino, and Pinos Wells Lake Basins. It 


di fers from Willard loam in having a fine-textured sub- 
soil and in being more saline and more alkaline. 

This soil normally has a surface layer, about 5 inches 
thick, of grayish-brown or light brownish- отау, friable 
loam. This layer has moderate granular structure and is 

slightly to moderately d ind ees The subsoil, 
Хим 12 inches thick, consists of dark grayish-brown or 

very dark erayish-brown light clay loam that has weak 
subangul ar block y stricture and is moderately saline and 
moderately to stro! гају alkali ine. This layer ‘evades to a 
substratum of limy, pale-yellow or pale-olive, stratified 
lacustrine sediments that average about clay loam in n. 
ture. Ја most places the sediments are moder ately to 
strongly saline and alkaline. The depth to the sediments 
ranges from 15 to 25 inches. 

Included in mapping were small areas of Karde loam, 
saline, and Willard loam. 

The surface layer of this soil crusts over easily upon 
wetting, and the crust. restricts the intake of water in some 
places, The capacity to store moisture is moderate to high, 
but in places the water table brings soluble salts into the 
surface layer and the strong concentration of salts limits 
the capacity of plants to absorb moisture. Most plant roots 
are confined to the less saline and less alkaline upper 
lavers. Normally, this soil is more saline and more alka- 
line where it occurs closer to playas near the center of the 
lake basins. Surface runoff i 18 119 5 to medium, and internal 
drainage is slow to medium. 


This soil is used mainly for production of native forage. 
A few areas are being 1 ur TRUE mn are used mainly for 
pasture. Irrigation is not gener ally desirable, because the 
soil js moder ately to strongly saline and alk ali and the 
ground water is unsuitable. Л irrigation of a sizable acre- 
ave is planned, a detailed soil survey of the tract Pd 
be made and the ground water should be analyzed. Alkali 
Sacnton, blue grama, and chamiza are the main forage 
plants, (Dryland capability unit VIs-3, climatic zone 

Salt Flats range site) 
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Willard fine sandy loam (0 to 1 percent slopes) (Wh}.— 
This soil occurs on lake terraces on the western side of the 
Estancia Lake Basin. Its surface is slightly hummocky in 
тапу places. 

This il normally has a surface layer, about 10 inches 
thick, of grayish- brown or brown, friable fine sandy loam 
1 has Wenk grammar structure and has been leached 

early free of lime. The subsoil, about 8 inches thick, con- 

ын of light brownish-gray, limy loam that has weak 
subangular blocky structure, This layer grades to a sub- 

"atum of 1 ight yellowish-brown, very limy loam. Strati- 
fied lacustrine deposits begin at a depth of about 24 inches. 
These sediments are Do ately saline and limy, and their 
texture is generally clay loam. 

Small areas of Willard loam and Pedriek loamy fine 
sand were included in the areas mapped. 

This soil is subject to severe wind erosion if it is clean 

Шой or if the native forage is severely overgrazed. It is 
low in fertility and in organic-matter content. It absorbs 
moisture rapidly and has a moderate шиг to store 
к ure, but it is often droughty because of the texture 
of the surface layer. Surface runoff is slow, and internal 
drainage is medium. Crop residue left on the surface dur- 
ing che windy season helps to protect the soil against wind 
erosion. Proper use of native forage also helps to control 
blowing. 

This soil is used mainly for oes of native forage. 
Less than 400 acres is irrigated. АН falfa. corn, and barley 
are the principal irrigated crops. To irrigate this soil 
efficiently, a farmer must use short runs Aud large heads 
of water in order to get the water across the soil "without 
overirrigating the upstream side. The native vegetation 
consists of sand dropseed, blue grama, galleta, sand s sage, 
YUCCA, winter fat, and some alk ili sacaton and chamiza. 
(De yland capability unit УТе-9, chop atic zone 5; irrigated 
capability unit LEEs-1 : Limy range site) 

Witt loam, 0 to 1 percent slopes IWn).—T his soil occurs 
on broad piedmont fans on uplands in the western part of 

the Torrance Area. It ا‎ of the Witt series as these 
soils occur in this s Area. The surface layer, about 5 
inches thick, consists of triable brown loam that is leached 
of lime. It has weak platy structure and weak granular 
structure, The subsoil consists of about 42 inches of red- 
dish-brown to dark-brown clay loam. The upper part has 
weak prismatic structure and moderate to str ong granular 
struc ie the lower part has moderate prismatic struc- 
ture and moderate to strong angular and subangular 
blocky structure, The м most 17 inches of the subsoil 
is leached free of lime, but the lower part contains a small 
amount of visible lime and is lighter colored. The sub- 
stratum, a pinkish-white loam, begins at a depth of 38 to 
60 inches. ЈЕ is massive, Иту, and nearly Impervious to 
plant roots. 

Included with this soil ате small areas of Harvey loam, 
0 to 1 percent slopes; Witt clay loam, 0 to 1 percent slopes, 
eroded: Tapia loam, 0 to 5 percent slopes; Witt loam, 1 to 
6 percent slopes; and Clovis loam, 0 to percent slopes. 

This soil is moderately fertile. It is easily tilled but is 
subject to severe wind erosion when not protected by ade- 
quate plant cover. Tt absorbs water at а moderate rate and 
has a high cap су to store moisture for plants. When 
moist, 16:18 ша compacted, and then it is less permeable 
to roots, air, and water. Internal drainage is medium to 
slow. Surface runoff is slow to medium, and the hazard of 
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water erosion 15 slight. Most plant roots are confined to the 
surface Inver and the less limy part of the subsoil. 

This soil is used mainly for native forage and for irri- 
gated farming. Some 5,000 to 6,000 acres is under inriga- 
tion. Alfalfa, corn, piuto beans, potatoes, sugar beets, 
barley, and wheat are the principal nvigated nn Using 
tillage methods that roughen the surface and leaving erop 
residue on the soil are the best ways to control soil blowing. 

A few areas are dry farmed, but crop failures are шинэ 
mon because rainfall is infrequent and erratic. Whea 
pinto beans, and corn are the main dryland crops. Tier: 
gency tillage and stu bble mulching help to contr | erosion. 

The native vegetation consists mainly r of blue grama, 
ring muhly, su nd dropseed, galleta, side-oats grama, cac- 
tus, and ehamiza, Scattered pinyon and juniper occur at 
the higher elevations. Proper use of gr ёо is the best way 
to control wind erosion on native 1 Ce and сара- 
bility unit IVe-3 if in climatic zone 4. and VIc-1 if in 
climatic zone irrigated capability unit Пе-1: Loamy 
range site) 

Witt loam, 1 te 6 percent slopes (Wp)-—This soil oc- 
curs on upland piedmont fans | the western part of the 
1 Area. It is not so deeply leached as Witt loam, 0 to 

1 percent x The surface 1 about + inches thick, 
consists of friable brown loam that is leached of lime. It 
has moderate platy structure and moderate to strong 
granular structure. | grades to a subsoil consisting of 
about 24 inches of reddish-brown to dark-brown clay Joam, 
The subsoil has moderate prismatic and moderate sub- 
angular blocky structure, ТЕ is less permeable than the sur- 
face layer. The upper part is leached of lime. The 
substratum is pinkish-white to pink, massive, limy loam 
that is nearly impervious to roots, The depth to the sub- 
stratum ranges from 30 to about 48 inches, 

Small areas of Witt sails in which the slope exceeds б 
percent were included in mapping. Also included were 
small areas of Clovis loam, 0 to 5 percent slopes, and Witt 
clay loam, 1 to 6 percent slopes, eroded, 

In many areas in or near the foothills of the western part 
of the survey Area, this soil has been more deeply leached 
than is typical. Та places the subsoil and the substratum 
contain а few to many waterworn pebbles, Generally, areas 
of this soil at the higher elevations ave less reddish, darker 
colored in the surface layer, and less lin inthe а ratum 
than areas at the lower elevations. 

This soil is moderate in fertility and in organic-matter 
content. It is easily tilled but је readily eroded by wind and 
water if clean tilled or if not protected by enough plant 
cover, Tt absorbs moisture at a moderate rate and | авга 
high capacity for moisture storage, When moist it is easily 
compacted, and when compacted. it is slowly permeable. 
Surface runoff is medium to rapid. Internal drainage is 
medium to slow. | 

This is the major dryland soil in the Area. Pinto 
beans, wheat, and corn are the main crops. Contour farm- 
ing. use of crop residue, and terracing are the best ways 
to control erosion. | 

About 1.200 to 1400 acres of this soil is irrigated. Al- 
falfa, corn, pinto beans, potatoes, sugar beets, barley, and 
wheat are the principal irrigated crops. Crop residue 
should be left on the surface for pr otection 1 blow- 
ing. Land leveling slows ue runoff and controls the erosion 
that results if too lar ge а head of irrigation water is used. 

Much of the acreage dus been eultivated in the past but 
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abandoned because of drought and plant diseases, Most 
of the acreage has been returned to native range through 
natural or mechanical reseeding and is used for native 
forage. Wind and water erosion have been shght to 
moderate, but through о эл range vegetation has 
become fairly well established. The vegetati on consists 
mainly of blue grama, galleta, А dropseed. ring та у, 
snakeweed, and cactus. Western wheatgrass and thin to 
medium stands of pinyon pine and juniper grow at the 
higher elevations. ( 1 capab im unit IVe-3 if in 
climatic zone 4, УЛ] if in за zone 5; irrigated 
capability unit ПТе-1 where the slope is 1 to 3 percent; 
Loamy range site) 

Witt clay loam, 0 to 1 percent slopes, eroded %%. 
‘This soil occurs on n piedmont fans in the western 
part of the survey Area, The original surface layer and 
part of the subsoil have been lost throw gh erosion. The 
soil that remains, formerly the subsoil, is “about 40 inches 
thick. Tt consists of reddish-brown or dark-brown clay 
loam. Tt has weak to moderate prismatic structure break- 
ing to moderate and strong bloc ky structure. The upper 
part has been leached free of lime, but visible patches of 
lime occur in the lower part. This UR overli ies а sub- 
stratum of massive, limy, pinkish-white loam at a depth 
of 36 to 48 inches, The substratum restricts most lat 
roots, 

Included ОВ this soll in mapping were small areas of 
Harvey loam, 0 to 1 percent slopes; Tapia and Dean soils, 
eroded; and W itt clay loam, 1 to 6 percent slopes, eroded. 
In places the surface layer is limy, and soil blowing has 
removed the fine-textured material that contained organic 
matter and plant nutrients, 

The topography is 1 ally smooth, but in many areas 
it is undulating аз a result of blowh ng and deposition of 
soil m Pus The ac eamulations of Е soil are generally less 
than 2 feet thick, and in many places the soil has а loam 
texture. 

This soil absorbs water slowly and has a high capacity 
fo store moisture for crops, Suri face runoff is me ae nd 
internal di rainage is medium. 

Muel 1 of the acreage has been seeded to native grasses 
and ijs used for production of native forage. In many 
Т, the stands of grass are sparse, and these areas 
should be reseeded and protected from overgrazing until 
plants are well esta blishe id. The native x vegetation consists 
mainly of Russian-thistle, but there is some sand dropseed, 
blue grama, and ring muhly. 

A few areas are dryfarmed, but crop failures are com- 
mon because the climate is unfavorable. The plow layer 
2. and crusts readily and is hard to ОП. с төр resi- 
due should be left on the surface 1 ing the windy season 
to help control blowing. Tillage that leaves the sol rough 
and e eM 7 18 also helpful, Wi heat and pinto beans are the 
principal dryland crops. 

About 900 acres of this soil is irrigated, Alfalfa, corn, 
potatoes, and pinto beans are the prine 1 irrigated к 
(Dryland capability unit ТҮе-2 if in climatic zone 4, and 
VTe-1 if in climatic zone 5; irrigated capability unit По 
1: Loamy range site) 

Witt clay loam, 1 te 6 percent slopes, eroded (Му). 
This soil occurs on upland ridge crests and on the side 
slopes of piedmont fans in the western part of the survey 
Area. The original surface layer and part of the subsoil 
have been Jost throngh erosion. The remaining soil con- 


TORRANCE 


sists of reddish-brown or dark-brown clay loam. Tt has 
moderate d structure breaking to moderate and 
strong blocky structure. The upper part has been leached 
free of lime. It overlies a substratum of very ту, 
pinkish-white, structureless un that js nearly imper- 
vious to plant roots, The depth to this layer ranges from 
about. 30 to 40 inches. 

Included are small areas of Harvey loam, 1 to percent 
slopes; Tapia and Dean soils, eroded; and Witt clay loam, 
0 to 1 percent slopes, eroded. 

The surface is smooth or х ightly undulating. The undu- 
mun result from blowing and deposition "of soil ma- 
terial. The accumulations of soil are generally less than 2 

feet thie! c and in many places the texture is loam. In places 
the surface layer is limy. 

Most of the organic matter and plant nutrients have 
been lost through erosion. This soil шиг water slowly 
but has a high. capneity to store 2 Surface run- 
off is rapid. Inter nal drainage is medium. Wind erosion 
is a continuing hazard because it is difficult to get pli uit 
cover sufficiently well est: ablished to contro] blowing. 

Most of the acreage has been returned to range by natu- 

ral 20 ng or by mechanical seeding. In many places the 

plant cover is sparse, and these areas need reseeding and 
protection from overgrazing until plants are well estab- 
lished. The native vegetation consists of Ruasian-thistle, 
sand dropseed, blue grama, and ring muhlv. 

A few areas are dryfarmed, but. стор failures are com- 
mon and the pur ited acreage is rapidly being converted 
to range. The plow layer is hard to ЦИ i e ш easily, 
Tt crusts readily, and when crusted ЈЕ sheds much of the 
water that falls Tillage that leaves the soil rough and 
eloddy and that leaves erop residue on the surface helps to 
control erosion, 

9 5 than 100 acres of i soil is irrigated. 
wheat, and corn are the principal dryland crops. Wheat 
and pinto beans are the d irrigated erops. ша. 

n г. unit IVe if in climatic zone 4, and VIe- n 
p zone 5; irrigate ЈЕ Е unit 1116-1 w md 
slope is 1 to 3 percent: Loamy range site) 

Witt-Harvey leams, 0 to 3 percent slopes (Ws)—-This 
complex oecurs on upland piedmont fans in the western 
part. of the survey Area. 1 5 loam makes up 55 to 70 per- 
cent of the acreage, and 30 


Pinto beans, 


Harvey Joam 30 to 45 percent. 
Included are small areas in which the slope is more than 8 
percent and small areas that have been а eroded by 
wind. | 

Witt loam is the dar! 
level part of the comp Лех. 


ker colored, nonlimy, more nearly 
The surface layer consists of 


friable brown loam, about 4 inches ек, that bas сэ ate 
pas and moderate granular structure and has been 
leacl тей of Time. In some pha 1 however, е slimy. 


ТЕ grades to a subsoil of dark-brown or reddish-brown c la š 
loam about 40 inches thie the subsoil has moderate pris- 
matic and moderate eee ular blocky structure. Tt is nor- 
mally leached of lime in the upper part but has a slight to 
moderate amount of visible lime in the lower part. The sub- 
stratum is pinkish-owhite to white, massive loam that con- 
tains a large amount of visible lime and is nearly im- 
pervious to plant roots. The depth to this ту substratum 
ranges from 30 to 60 inches, 

Harvey loam is the lighter colored, ву part of the com- 
plex. It oc Ни on low, cireular mounds that Dr to be 
old rodent dens, The rodents burrowed into the Witt soil 
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and brought very limy material from the substratum to the 
surface and mixed it with material from the subsoil and 
surface layer. The mixing шин ле structure and in- 
creased the lime s of the upper layers, and in this 
manner changed Witt loam to Harvey loam. The surface 
layer of f Harvey loam is brown and limy. It has weak to 
moderate granular structure, is about 4 inches thick, and 
grades to a subsoil of light-brown loam. The subsoil is 
more limy than the surface layer. Tt is about 8 inches thick 
and has weak subangular blocky structu we breaking to 
weak granular structure, "The substratum 18 very limy, 
pinkish-white to pink, massive loam that is readily 
permenble to p Plant boobs In most areas caliche pebbles are 
common on the surface. 

These soils absorb water at a moderate rate, The Witt 
soil has a high capacity to store moisture, but the Harvey 
soil has only a moderate capacity. Both surface runoff an id 
internal drainage are nein to slow. Fertility and 
organie-matter content are moderate in the Witt soil and 
low in the Harvey soil. Both soils are subject to severe 
wind erosion and slight to moderate water erosion ЈЕ cul- 
tivated or if severcly overgrazed. 

This complex is used mainly for range. Blue grama, 
galleta, sand dropseed, side-oats grama, ring muhly, and 
cactus make wp most of the m nt cover on the Witt soil. 
Blue grama, sind dropseed, galleta, ring muhly, winterfat, 
and snakeweed are the common plants on the Harvey soil. 
‘The range should not beovergrazed. 

This complex is not suited to dryland farming, because 
rainfall is scanty and erratic and erosion x à hazard. 

Some of the ar a are irrigated. Wheat, corn, alfalfa, 
sugar heets, pinto beans, and potatoes are the principal 
irrigated am Cultivated ээ can be protected against 
wind erosion by leaving crop residue on 16 surface or by 
keeping the sur rf: ice rough цэн the windy season. (Dry- 
land с 'apabi sity unit EVe-3 if in climatic zone 4, and Vie -1 
if in climatic zone 5; 11 'apability unit Те-1 where 
the slope is 1 percent or less, The Witt soil is in the Loamy 
range «Не, and the Harvey soil is in the Limy range site) 

Witt-Harvey-Pinen loams, 1 ío 9 percent slopes 
This soil association occurs on upland crests, side 
эс and wooded hilltops in the southwestern part of the 
survey Area. The Witt loam Du up 40 to 60 percent of 
the acreage: the Harvey loam, 9X Oto 40 percent; and the 
Pinon channery loam, 15 to 30 percent. Included are small 
areas of Laporte-Rock outcrop complex and areas of 
Prewitt and Manzano soils that occur in narrow 
drainageways. 

The Witt loam is the less s sloping part of the association, 
The = face layer, about 4 inches thie k, consists of brown, 
friable loam that has been leached of lime. H has moderate 
platy and moderate granular structure, This layer grades 
to a subsoil of dark-brown clay loam that is less permeable 
than the surface layer. The subsoil has moderate prismatic 
and moderate subangular blocky structure. The upper part 
has been leached of lime. The lower part contains a small 
amount of visible H m and ig lighter colored. The subsoil 
is about 34 inches thick and ov erlies a substratum of mas- 

sive, very Jimy, ШЫ or pinkish-white loam. The depth 
to the eubstratum ranges from about 30 inches to 60 inches. 

The Harvey loam is a Ihm soil on side slopes of ridges 
and hills bordering drainage channels. The surface layer, 
about 5 inches лек, con : of limy, friable, brown to 
gravish-brown loam that has moderate granular structure, 
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^ grades to a subsoil of pale-brown to light brownish- 
"y loam that is more limy than the surface layer. The 
2 1, about. 8 has weak subangular blocky 


8 inches thick, 
gueture. It grades to a substratum of very limy, white 
or very pale brow n, massive Joam. The substr atum is fria- 
ble and contains much visible lime. It does not limit root 
netration, Small, hard caliche pebbles are common on 
the surface. 
The Pinon loam is a shallow soil on wooded hilltops. 
Tiie surface layer, about 4 inches thick, consists of 
friable, brown or grayish-brown, limy channery loam that 
ins moderate granular structure, The subsoil, about 6 
inches thick, consists of light-brown to light brownish- 
gray, limy channery loam that has very weak subangular 

ocky structure. The substratum is very limy, pinkish- 
white or white, massive chan шегу loam that grades to 
weathered limestone bedrock at а depth of about 14 inches, 
The depth to bedrock ranges from 7 to 20 inches. Lime- 
stone crops out but covers less than 15 percent of the 
surface. 

The Witt loam is susceptible to severe wind erosion if 
cultivated or if severely overgrazed. It is moderate in 
fertility and in organic- “matter content. It absorbs water 
at a moderate rate and has a high capacity to store 
moisture. Surface runoff is slow to medium, and internal 
drainage is medium to slow, 

The Harvey loam is subject to severe wind erosion and, 
on the stronger slopes, to moderate water erosion. ТЕ is 
low in fertility an din organic-matier content, It is readily 
permeable to roots, air, and water. This soil has а moderate 
capacity to store moisture. but because of the lime content 
the moisture is not readily available to plants, Surface 
runoff is medium to rapid. 

The Pinon loam absorbs water rapidly but it stores little 
moisture because it is shallow aver beds tock, Because of 
the lime content, the moisture stored is not readily avail- 

able to plants. Surface runoff is slow to medium. Internal 
drainage is medium, 

The soils of this association are used mainly for native 
range. The vegetation consists of blue grama, galleta, sand 
dro] seed, 1 ring пиу, snakeweed, winterf: at, сас tus, and 
rm to moderate stands of pinyon and juniper. The Witt 
and Harvey 8 sns most of the forage for live- 
stock, Winterfat and snakeweed are most common on the 
Harvey loam. The Pinon loam has à sparse cover | lue 
grama, sand dropseed, snakeweed, and cactus, but it pro- 
due es dense stands of pinyon and juniper, some of which 
is ent for fenceposts and firewood, Tt provides the best 
wildlife habitats in the association. ed ce brush con- 
trol substantially increases grass production on the Pinon 
soil. This association is generally unsuitable for dryland 
farming. СУУ | 2. 1 to бре reent slopes, is in dry] land 

capability unit IVe-3 if in elimatie zone 2 Vie-1ifin 

climatic zone 5; p range site. Harvey loam is jn dry- 
land с eu Шу unit Vie-2 in both climatic zones: Lamy 
range Pinon channery loam is in capability umt 
VII- in pe climatic zones; Shallow range site) 
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Use and Management of the Soils 


Ranching and farming are most шин uses of 
the soils of the Torrance Area. Pasturing livestock, grow- 
ing feed, and producing cash « for market and home 
se are the most important enterprises, 


This section discusses the management of range and de- 
seribes the rangeland of the Avea by range sites. It ex- 
plains the capability classification system and the w ay i 
whieh its application in the Torrance Area is affected > 
the climate. It describes the use the soils for unirrigated 
cropland, irrigated cropland, timberland, wildlife Phab- 
itr M and engineering. 


Use of the Soils for Range* 


Grazing is the major land use compatible with the dry 
climate of the Torrance Area, and about 93 percent of the 
acreage is used as range. Ranches are a few hundred acres 
to as much as 70,000 acres in size. Hay and small grain are 
grown on irrigated soils for use as supplemen tal feed in 
winter and in years when rainfall is less than normal. 
Even with the use of this supplemental feed, much of the 
range is overgrazed. The аа in this section ean be 
of use in planning а range management system that will 
result in increased production of forage and adequate 
protection for the n 


tange management practices 


Proper use of range is necessary to insure that the range 
vegetation will remain in good condition and that enough 
plant residue will be left for control of erosion and for 
. intenance of the water-intake rate and the water-hold- 
ing capacity. Research and experience show that if plants 
are to retain their vigor and their ability to reproduce, 
grazing must be controlled so that only about 50 percent, 
by weight, of the current year’s growth is removed. Selec- 
tion ofa key species in tlie vegetation and close observation 
of increasing or decreasing abundance of that species аге 
essential for effective control of grazing. Sandy soils, such 
as those of the Trail series, and shallow soils, such as those 
Ei the Travessilla, Pastura, and Pinon series, are espe- 
dally likely to deteriorate if the vegetation is not kept in 
Вэв condition. 
Deferment of grazing allows range plants to regain their 
igor and produce se ed and thus is effective in improving 
tho condition of range that has deteriorated. Tt is espe- 
cially beneficial to such soils as ‘Trail loamy fine sand. 
Distribution of livestock, by herding and by the place- 
ment of water J| and salt, promotes uniform use of 
Ange. On soil ` easily eroded, such as the sandy 
Chupadera, Ildefonso, Otero, Palma, Pedrick, and Trail 
soils and the shallow Dean, Karde, Pastuva, Pinon, and 
Travessilla soils, it may be necessary to take measures to 
orevent excessive concentration of cattle around stock 
ponds and salt areas, 
Seeding to increase forage produc 
abandoned cropland to range (fi 8 feasible for all 
darts of the Area except associations Т, ; and 3. Tt is most 
effective on deep and moderately deep, loamy and s sandy 
soils, such as Alicia loam and Pedrick loamy fine sand. 
It is not a suitable practice for very steep soils or very 
shallow soils, such as those of the Travessilla series. The 
chance of success in reseeding can be greatly improved by 
first eliminating low-value plants and them establishing 
an annual ав a cover crop in which to start the new grass, 


tion and to convert 
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"Ву Ivan W. Dopson, JR., range conservationist, Soil Conserva- 
tion Service, 
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Figure 21.— Stock pond on Harvey-Dean loans, 1 to 9 percent 
slopes, in the Limy range site, Well-placed stock ponds help to keep 
cattle distributed. 


Figure 22.—A new stand of native grass on Penistaja-Dean com- 
plex, 1 to 5 percent slopes. This is abandoned cropland that has 
been converted to range by seeding. 


Clean seed of suitable species and of varieties adapted 
to the climate is essential, The best kind of gruss drill 
available should be used, to insure planting at the proper 
rate and at the right depth. То eive the new grass a chance 
to get established, grazing of reseeded range should be 
deferred until the end of the second growing season. 
Control of weeds and brush to improve the condition 
of deteriorated rangeland is practical in associations 1, 4, 
5, 8, 9, and 10. Pinyon, juniper, cholla cactus (fig. 92), 
pricklypear cactus, and dagger cholla are the undesirable 
plants most common in this Area, Mechanical, chemical 
or biological means of control can be used, but mechanical 
methods have been most successful. Pinyon and juniper 
are usually uprooted by bulldozers or by chains pulled by 
heavy equipment. Cactus is usually eradicated by hand 
grubbing or by the use of small bulldozers. Such methods 
are practical on deep and moderately deep soils, such as 
Carnero loam, 3 to 8 percent slopes. They may create 


Figure 23—Loamy range site in deteriorated condition. Cholla 
cactus invades when the range is overgrazed. 


erosion hazards if applied to sandy soils, such as Trail 
loamy fine sand, 5 to 10 percent slopes, when the condi- 
tion of the range vegetation is poor or fair. Brush control 
is ordinarily not practical on steep or unproductive soils. 


Range sites and condition classes 


Range sites are distinctive kinds of rangeland with 
different potentials for producing native plants. Each 
"ange site has a characteristic plant community and, unless 
materially altered by physical deterioration, retains its 
ability to reproduce this characteristic plant community. 

Range sites are differentiated according either to differ- 
ences in the kinds of plants that make up the potential 
lant community and the proportion of each kind or to 
Hifferences in the total production of herbage when the 
composition of the plant community is essentially the 
same. The differences in the kinds or amounts of vegeta- 
tion must be enough to necessitate some variation in man- 
agement, such as a different rate of stocking. Distinetions 
between range sites are not based on differences in soils or 
in climate, unless such differences result in differences in 
the potential plant community. 

Individual factors of the environment associated with 
differences in potential vegetation include a water table 
within the root zone and a highly saline condition, Difer- 
ences in soil texture, soil depth, or topographie position 
are other factors that result in significant differences in 
plant composition or in yields. 

Range condition refers to the composition of the present 
vegetation on a given site in relation to the composition 
of the potential vegetation. It is expressed in terms of 
range condition classes, Four classes are defined, each rep- 
resenting a degree of deterioration of the plant cover. A 
site is in excellent condition if 76 to 100 percent of the 
stand is of the same composition as the potential stand, 
It is in good condition if the pereentage is between 51 and 
75, in fair condition if the percentage is between 26 and 
50, and in poor condition if the percentage is less than 25. 

Under prolonged excessive grazing, the more palatable 
plants are commonly replaced by less desirable plants. 
Range plants are classified in three broad categories, based 
on their response to grazing. These categories are identi- 
fied as decreasers, increasers, and invaders. Decreasers are 
pn that decrease in relative abundance under pro- 
onged moderately heavy to heavy grazing. They are 
mostly perennials that arè sought out by li vestock because 
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they are the most palatable. Increasers are plants that nor- 
mally increase in abundance as the decreasers decline. If 
moderately heavy to heavy grazing continues, plants that 
inerease at first may subsequently decrease. The forage 
value of inerenser plants ranges from high to low. The low- 
value plants, which are less palatable to livestock, tend to 
increase more rapidly than the high-value plants. Invaders 
are plants that become established only after the more de- 
sirable vegetation has been depleted. They are not part of 
the potential plant community for the particular range 
site, but they may be normal components of the potential 
plant community on other range sites in the same general 
area. 

For effective planning of range management, it is neces- 
sary to know not only the present condition of the range 
but the trend, that is. whether the condition is improving 
or deteriorating. Signs of a trend toward deterioration 
include the appearance of bare spots, erusting and com- 
paction of the soil, erosion, the formation of hummocks, 
a decline in vigor and a reduction in the proportion of 
the better range plants, and invasion by plants not native 
to the site. Signs of a trend toward improvement include 
the presence in the stand of plants of different ages, in- 
eluding seedlings: an improvement in the vigor of the 
better range plants and an increase in the proportion of 
such plants in the stand; and the progressive accumula- 
tion of plant residue. 


Descriptions of range sites 


The soils of the Torrance Area are grouped into 14 
range sites, which are described in the following pages. 
The description of each discusses the important charaeter- 
isties common to all the soils in the site, and it lists the 
principal pau in the potential plant community. The 
names of the range sites reflect readily recognized perma- 
nent physical features, such as the nature of the soils, the 
climate, the topography, or a combination of these, and 
thus help readers to identify and remember the different 
kinds of rangeland. 

"The names of the soil series represented are mentioned 
in the description of each range site, but the listing of the 
series name does not necessarily indicate that all the soils 
of a series are in the same range site. To find the range 
site for any given soil, referto the Guide to Mapping Units, 
Some of the land types in the Torrance Area and parts of 
others are not suitable for range and have not been placed 
in range sites, The areas not assigned to range sites are 

arts of Badland, the Sliekspot component of Bernal- 

liekspot eomplex, the Rock outerop parts of Laporte- 
Rock outerop complex and Rock outerop-Pinon-La Fonda 
complex. and all of the areas mapped as Rock outcrops 
and slides, Also unassigned are intermittent lakes, gravel 
pits, and caliche pits, 

Table 5 gives the estimated total annual yields of air- 
dried forage. in pounds per acre, on range in excellent 
condition, in dry years and in wet years. The estimates 
include the leaves, stems, and twigs of all plants. Yields 
vary considerably from year to year, especially on bottom 
lands that receive additional moisture from overflow from 
time to time. 


BOTTOMLAND RANGE SITE 


This site is made up of deep, medium-textured soils of 
the La Fonda, Manzano, and Prewitt series. These soils 


Taste 5.—Fstimated annual yields of forage on range in 
excellent condition 


[Dry years are years when precipitation is less than normal; wet 
years are years when precipitation is normal or more] 


Range site | Dry years | Wet years 


| Lh.jacre Ih Јасте 

(air dried) (air dried) 

Pn. 1. 500 6, 000 
Doll a a> ggg эхлэнэ 500 1, 600 
I REDON | ^00 1, 600 
TOR 72522 деа ээ hou: 600 2, 000 
Сур Flats she Er obi uita: 200 1, 100 
( 9 200 000 
Ў ааыа 300 1, 600 
AK — 500 1, 600 
Mountain Shale ——Q — ад 500 1, 600 
БАН Piste. Lua omm n 58458 53 ќа 800 2, 500 
Salty ВоМопан4..............-.... ЭЭ 1, 100 4, 000 
8 жет | 800 1, 800 
SHANG. элгээ сыба — 500 1, 800 
Shallow Sandstone......................| 500 2, 200 


are nearly level to moderately sloping. They occur in 
swales and on flood plains and are flooded occasionally. 
These soils absorb water at a moderate rate and have a 
high capacity to store moisture, They have a high content 
organic matter. 
If this site is in excellent condition, decreasers make up 
about 10 percent of the vegetation. Wright’s sacaton may 
be dominant. The understory consists of mid and short 
grasses, most commonly side-oats grama, western wheat- 
grass, and vine-mesquite. The main increasers are blue 
grama, galleta, mat muhly, and buffalograss. The extra 
moisture from floods makes this site very productive. 


RREAKS RANGE SITE 


This site is made up only of Steep rock land, which con- 
sists of steep mesa breaks, sandstone escarpments, and 
rock outerops; and the Rock outerop part of the Rock out- 
crop-Pinon-La Fonda complex. Included in the areas are 
soils that are shallow or very shallow over sandstone. The 
soils are medium textured to moderately coarse textured, 
They have a low capacity to store moisture. 

Tf this site is in excellent condition, mid grasses are domi- 
nant. Associated with the dominant grasses are tall and 
short grasses, forbs, half-shrubs, shrubs, pinyon, and juni- 
per, Deereasers, mainly little bluestem, side-oats grama, 
and black grama, make up about 60 percent of the potential 
plant cover. New Mexico feathergrass, spike muhly, and 
needle-and-thread are other decreasers that occur in small 
amounts. Blue grama is the major inereaser and may make 
up 25 percent of the vegetation if the range is in good 
condition. Less important increasers are hairy grama, 
wolftail, fringed sage, pinyon, juniper, and oak. If the 
range is in excellent condition, none of these will make 
up more than 5 percent of the vegetation. The most com- 
mon invaders are ring muhly, cholla cactus, and prickly- 
pear cactus. 

CLAYEY RANGE SITE 

This site consists of only one soil, Wilcoxson clay loam, 
2 to 10 percent slopes, which is a deep soil on upland 
ridgetops in the northwestern part of the Area. This soil 
absorbs water slowly, but it has a high capacity to store 
moisture. 
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In excellent condition, this site has a cover of native 
bunch grasses and limited amounts of woody plants. Gen- 
erally, the dominant deereasers are alkali sacaton and 
western wheatgrass, and the principal increaser is blue 

таша, Four-wing saltbush and winterfat are less common 
decreasers. 

DEEP SAND RANGE SITE 

This site consists of only one soil, Trail loamy fine sand, 
5 to 10 percent slopes, which is a deep, structureless soil 
on dunelike terrain. This soil absorbs nearly all of the 
rainfall it receives, but it has a low capacity to retain the 
moisture, Wind erosion is severe when the plant cover is 
not adequate. 

The potential vegetation on this range site is a mixture 
of tall and mid grasses. Sand bluestem, little bluestem, 
Indian ricegrass, and big bluestem are the chief decreasers. 
Inereasers that occur in moderate amounts include blue 
grama, hairy grama, sand sage, and four-wing saltbush. 
Common invaders include pinyon, juniper, oak brush, 
cholla, pricklypear, snakeweed, and spring muhly. 


GYP FLATS RANGE SITE 


This site is made up of the Gypsum land part of Rance- 
Gypsum land complex, which occurs mainly in the eastern 
Юн southwestern parts of the Area, This land type gen- 
erally consists of a mantle of soil, 1 to 4 inches thick, over 
deposits of soft gypsum. In places the gypsum is exposed. 
The areas are level to moderately sloping or are on rolling 
uplands. 

The deereasers in the potential vegetation are alkali 
sacaton, black grama, blue grama, needle-and-thread, four- 
wing saltbush, and side-oats grama. Increasers are кур 
grama, gyp dropseed, coldenia, fluffgrass, and three-awn. 


HILLS RANGE SITE 

This site is made up mostly of shallow, rocky soils of 
the Ildefonso, Laporte (fig. 94), Pinata, Stroupe, and 
Washoe series and of areas of Badland and of Stony steep 
land. The soils are moderately sloping to steep. They occur 
on crests and side slopes of ridges, and as mesa breaks 
and escarpments. 

If this site is in excellent condition, the vegetation con- 


Figure 24.—Soil cut showing the sandstone that underlies Laporte 
soils. This is an area of Hills range site in fair condition. The 
vegetation is mostly scrub pinyon, juniper, oak, and blue grama. 


sists of open stands of pinyon and juniper and an under- 
story of grasses and shrubs. Decreasers make up 60 per- 
cent or more of the cover, These are mainly side-oats 
grama, little bluestem, and western wheatgrass. Increasers 
make up as much as 20 percent. These are commonly blue 
urama, wolftail, galleta, mountain-mahogany, anc oak. 
Common invaders are broom snakeweed, ring muhly, and 
sleepygrass. 
LIMY RANGE SITE 

This site is made up of predominantly moderately deep, 
medium-textured, limy soils of the Dean, Harvey, Ilde- 
fonso, and Willard series. These soils occur on the crests 
and side slopes of ridges in the uplands. They are under- 
lain by fragmented or soft caliche. 

These soils absorb water at a moderate to rapid rate, but 
they have a low capacity to store moisture. Water moves 
through the profile, and roots penetrate without severe 
restriction. 

If this site is in excellent condition, decreasers make up 
70 percent or more of the vegetation, There are a few 
shrubs, including winterfat and small soupweed. The 
principal deereasers are black grama, needle-and-thread, 
New Mexico feathergrass, side-oats grama, little bluestem, 
and winterfat. The major increasers are spike dropseed, 
sand dropseed, small soapweed, and ring muhly. The most 
common invaders are room snakeweed, pinyon, and 
juniper. 

LOAMY RANGE SITE 

This site makes up about 55 percent of the rangeland in 
the Torrance Kren. It consists mainly of deep to mod 
erately deep soils on upland piedmont fans that have а 
loamy surface layer, These are soils of the Alicia, Bernal, 
Carnero. Clovis, Hagerman, Hassell, Kim, La Fonda, 
Manzano, Penistaja, Rance, Scholle, Tapia, Wilcoxson, 
and Witt series. The slope of these soils ranges from level 
to strong, but in most places it is less than 10 percent. 

These soils absorb water at a moderate to rapid rate and 
have a good water-storage capacity. Wind and water ero- 
sion are hazards if the soils are not protected. 

The soils in this site respond well to range conseryation 
practices, including brush control and seeding. 

In excellent condition, this site has a cover of perennial 
grasses, Blue grama, an increaser, is the dominant species, 
but it usually does not make up more than half of the total 
stand, Next in abundance among the inerensers are buf- 
falograss and galleta, Decreasers include side-oats grama, 
western wheatgrass, Indian ricegrass, and small amounts 
of little bluestem. Usually, no single decreaser makes up 
more than 25 percent of the plant cover. The most common 
invaders are burrograss, ring muhly, cholla cactus, prickly- 
pear cactus, pinyon, and juniper, After prolonged over- 
grazing, the plant cover consists of buffalograss, ring 
muhly, and a blue grama sod of low vigor. 


MOUNTAIN SHALE RANGE SITE 


This site is made up of shallow to deep, medium-tex- 
tured, stony soils of the Erramouspe, Osha, Pinata, Salas, 
Stroupe, and Turkeysprings series. These soils are steep to 
very steep. They occur on mountain slopes and canyon 
side slopes in the western and southern parts of the survey 
Area, They have a low capacity to store moisture. 

ТЕ this site is in excellent condition, the vegetation con- 
sists of scattered stands of pinyon and juniper and pon- 
derosa pine and an understory of mid and short grasses, 
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forbs, and shrubs, Decreasers make up 60 percent or more 
of the potential vegetation. These are mainly mountain 
muhly, pine dropseed, side-oats grama, prairie junegrass, 
spike muhly, and little bluestem. The major increasers are 
Arizona fescue, blue grama, western wheatgrass, pinyon, 
juniper, and ponderosa pine, 


SALT FLATS RANGE SITE 


This site is made up of shallow and moderately deep, 
saline-alkali soils of the Duncan, Harvey, Karde, and Wil- 
lard series and of Blown-out land. The soils are nearly level 
to steep and have a loamy surface layer. They occur on 
terraces in lake basins and on rough hills. They are sus- 
ceptible to severe damage by wind erosion when they are 
not adequately protected with vegetation. 

Tf in excellent condition, this site supports a good stand 
of perennial decreasers. Alkali sacaton is dominant, The 
other common decreasers are western wheatgrass, blue 
grama, vine-mesquite, and four-wing saltbush. In places 
western wheatgrass makes up as much as 90 percent of 
the plant composition. Each of the other associated species 
normally makes up not more than 5 percent of the vege- 
tation. The most common inereaser species are galleta, 
buckwheat, burrograss, mat muhly, and saltgrass. The 
major invaders are ring muhly and broom snakeweed. 


SALTY BOTTOMLAND RANGE SITE 

This site consists of deep, moderately fine textured soils 
of the Moriarty series. The soils are level to moderately 
sloping. They occur in swales and on flood plains and are 
frequently flooded for short periods, 

These soils absorb water slowly, They have a high ca- 
pacity to store moisture but release moisture to plants very 
slowly. 

The vegetation on this site consists of a mixture of 
perennial bunch grasses and an understory of sod-forming 
grasses. If the range is in excellent condition, the predomi- 
nant grasses are alkali sacaton, blue grama, and western 
wheatgrass, Smaller amounts of four-wing saltbush, 
winterfat, and other grasses and forbs are included. 


SANDY RANGE SITE 


This site consists of deep and moderately deep, coarse 
textured and moderately coarse textured soils of the Chu- 
adera, Ignacio, Ildefonso, Otero, Palma, Pedrick, and 

enistaja series. These soils are level to moderately steep. 
They occur on upland slopes. 

These soils absorb water rapidly but have a low to 
moderate capacity to store moisture, 

If this site is in excellent condition, the vegetation is 
a mixture of tall, mid, and short grasses. At the lower 
elevations, there are nearly pure stands of black grama in 
pass. Common deereaser species are sand rtuestem, 
Portes пиу, little bluestem, indiangrass, Indian rice- 
rrass, black grama, side-oats grama, needle-and thread, 
‘ew Mexico feathergrass, and squirreltail. These species 
make up about 40 percent of the plant composition. Blue 
grama, an increaser species, makes up about 60 percent of 
the plant cover. Less abundant inereasers include sand 
dropseed, mesa dropseed, spike dropseed, tumble lovegrass, 
purple lovegrass, squawbush, three-awn, ring mull у, small 
soapweed, sand sage, galleta, broom shakeweed, butter- 
weed, and other annual grasses and forbs. Common in- 


vaders are oak, cholla cactus, pricklypear cactus, pinyon, 
and juniper. 
SHALLOW RANGE SITE 

This site is made up of shallow to moderately deep soils 
of the Chilton, Encierro, Kech, Pastura, Pinon, Scholle, 
Tesajo, and Washoe series and of areas of Rock land. The 
soils are gently sloping to moderately steep and are me- 
dium textured and moderately coarse textured. They occur 
on crests (fig. 25) and side slopes of ridges. Gravel and 
larger fragments of rock occur on the surface and through- 
out the profile, 

These soils absorb water at a medium to rapid rate, but 
they have low to moderate moisture-storage capacity, They 
are droughty because they are shallow over rock or 
enliche. 

If this site is in excellent condition, short and mid 
grasses are dominant, Forbs and shrubs are common, and 
in places as much as 10 percent of the vegetation consists 
of woody plants. Decreasers make up 50 percent or more 
of the climax vegetation. The more important of the de- 
creaser grasses are side-oats grama, black grama, little 
bluestem, and New Mexico feathergrass. Blue grama, the 
major inereaser, makes up as much as 25 percent of the 
vegetation. Less abundant increasers are hairy grama, gal- 
leta, sand dropseed, and small soapweed. The most com- 
mon invaders are broom snakeweed, pinyon, juniper, ring 
тиу, and buffalograss. 


SHALLOW SANDSTONE RANGE SITE 

This site consists of the Travessilla part of Bernal-Tra- 
vessilla fine sandy loams and of the Rock outcrop part of 
La Fonda-Rock outerop complex. 

The Travessilla soil is shallow to very shallow over sand- 
stone. It oceurs on uplands and is level or undulating. Tt 
absorbs water at a rapid to moderate rate, but its water- 
holding capacity is generally low. 

If this site is in excellent condition, short and mid 
grasses are dominant. Trees, shrubs, and forbs are сош- 
mon, and in places they make up more than 30 percent of 
the vegetation. The principal decreasers are black grama, 
side-oats grama, and needle-and-thread. The major in- 
creaser is blue grama, which makes up as much as 40 per- 
cent of the plant cover in places. Less abundant increasers 
are bigelow sagebrush, galleta, tobosa, pinyon, j uniper, and 
dropseed grasses, Common invaders are mesquite and 


rabbitbrush. 


Figure 25.—An arca typical of Shallow range site. The vegetation is 
sparse. The soil is Pastura loam, 1 to 9 percent slopes. 


TORRANCE 


gees Classification 


Capability classification is the grouping of soils to show, 
in à gener al way, their suitability for most kinds of farm- 
ing. It is a practical classification based on the limitations 
of the soils, the risk of damage when they are used, and. 
the way they respond to treat ment when used for the com- 
mon field erops and forage crops. ‘The classification does 
not apply to most horticu ШІ crops or to rice and other 
crops that have: "ee jal requirements, 

In this system all the kinds of soils are grouped at three 
levels: the ¢ capability class, the subelass, and the unit. The 
eight capability classes 1 № the broadest grouping : Эн desig- 
nated р. Roman numerals I through VIII. In class L are 
the soils that have few | imitations, the widest range of 
use, and the least risk of damage when they are used. The 
soils in the other classes have progressively. о natural 
limitations, In class VILL are soils and landforms so rough, 
shallow, or otherwise limited that thev do not produce 
worthwhile yields of crops, forage, or wood. products. 

The subelasses indicate major kinds of limitations with- 
in the cla Within most of the classes there ean be up 
to four sube ; The subclass is indicated by adding : 

small letter, е, w, 8, or c, to the class numeral; for example, 
Пе. The letter е shows that the main limitation is risk of 
erosion unless close-erowing plant cover is maintained; 10 
means that water in or on the soil will interfere with plant 
growth or cultivation (in i soils the wetness can be 
partly corrected by artificial drainage) ; s shows that the 
5011 is limited mainly because 16:18 shallow, droughty, sa- 
line, alkali, or stony; and e, used in only some par 
the country, indicates that the chief limitation is a climate 
that is too dry or too cold. Bor some soils, erosion and one 
of the other kinds of limitations have about oo im- 
portance, and the subelass symbol shows both kinds; 
View-3 is an example. 

Та class Г there are no subclasses, because the soils of 

Пиз elass хов ff or no limitations. Class V ean contain, 

$ 25, and с, because the soils in it 
sion bu£ have other limitations 
m restrict ri use гоор to pasture, range, woodland, 
or ЛА | 

Within the subclasses are the capability units. These 
groups of soils are enough alike to ђ је suited to the sume 
crops and pasture plants, to vequire similar management, 
and to have similar productiv ity and other responses to 
management. Thus, the ‹ capability unit is a convenient 
grouping for making many statements about management 
of souls. Capability units are generally designated by add- 
ing an Arabie numeral to the subelass symbol, for example, 
ТЕТ or TITe-6. Thus, in one symbol, the Roman numeral 
A the capability class, or degree of Timitation, 
and the small letter indicates the su belas, or kind of limi- 
tation, The Arabie numeral specifically identifies the capa- 
bility wut. In | ie Torrance Area, the capability units are 
set пр and numbered within a system of capability classifi- 

cation that is used throughout the land. resource area of 
which this survey Area is a part. Not all of the ‹ T ability 

units in this system are applicable, and for this reason 
Hs numbering of the capability units is not consecutive 
in all eases. The names of the soil series represented are 
mentioned in the description of each capability unit, but 
the listing of the series name does not necessar ily indicate 
that all the soils of a series are in the same capability unit. 
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Soils are classified in capability classes, subclasses, and 
units in accordance with the degree and kind of their 
permanent limitati ions, but without consideration of e Зи 
and generally expensive n -forming that would change 
the slope, depth, or other « haracteristics of the soil; and 
without 1 01 Toss hië; but unlikely, major 
reclamation projects 

The capability cla 


in the classification system are 

deseribed in the following pages, as are the subclasses and 

units in which the soils of the Torrance Area have been 
grouped for discussion of their use for dryfarming. 

Class Т. Soils that have few limitations that restrict their 

use. ‘Phere are no class I soils in the Torrance Area, 

Class 11. Soils that have some limitations that reduce the 

choiee of plants or that require moderate conservation 

practices, There are no dryland class II soils in this 
survey Area. 

Class III. Soils that have severe limitations that reduce 

the choice of plants, or require special conservation prac- 

tices, or both. There are no dryland class TIT soils in this 

Aren. 

‘lass IV. Soils that have very severe limitations that re- 
strict the choice of plants, or require very careful man- 
agement, or both. 

“Subclass IVe. Soils that are subject to very severe 
wind or water erosion if they are cultivated and not 
protec P 

Unit EVe-5. Deep and moderately deep, friable, 
well-drained soils on level to moderately slop- 
ing uplands; шэн m-textured or moderately 
fine textured surface layer. 

Unit IVe. Deep, friable, well-drained, mod- 
erately coarse textured soils on level to mod- 
erately sloping upland fans. 

Subclass Гуе, Soils that ae subject. to severe wind 
or water crosion and to overflow damage. 

Unit IVew-1. Deep, fertile, well- drai ned, medi- 
um-textured ind moder: itely fine textured soils 
on level to moderately sloping flood plains and 
in swales. 

Class V. Soils that are not likely to erode but that have 
other limitations, impractical to remove without major 
reclamation, that ene their largely to pasture or 
range, timberland, or wildlife food and cover. There 
are no Class V soils the Tons vance Area. 

Class VI. Soils that have severe limitations hat make 
them generally unsuitable for eultivation and that limit 
their use largely to pasture or range, timberland, or 
wildlife food and cover. | 

Subclass УТе. Soils that are generally not suitable for 
cultivation, because of unfavorable climatic condi- 
tions. 

Unit VIc-1. е, and moderately deep, friable, 
well-drained. soils on level to strongly sloping 

upland alluvial fans and ridge crests, 

Subclass Vie. Soils that are sever ‘ely limited, chiefly 
by risk of erosion if protective cover is not main- 

tàined. 

Unit Vle-1. Deep and moderately deep, mod- 
erately coarse textured and coarse 9 ed soils 
on level to strongly s sloping uplands. 

Unit VTe 9. Shallow to deep, limy, medium-tex- 
tured and moderately coarse textured soils on 
nearly level to strongly sloping uplands. 


60 SOIL SURVEY 


Subclass View. Soils that are subject to severe wind 
and water . and to flooding. 

Unit View- 277 moderately fine textured, 
m 1 well drained soils on flood plains 
and in swales. 

Unit View-2. Deep, dark-colored, friable, well- 
drained, medium-textured and moderately fine 
textured soils in swales and on flood plains. 

Unit View-3. Deep, dark-colored, friable soils of 
mountain sw 128 and on flood plans. 

Subclass VIs. Soils that are generally unsuitable for 
cultivation and are limited for other uses by low 
water-holding capacity, stones, salinity, or “other 
features, 

Unit VIS I. Shallow to deep, gravelly, 
drained soils on nearly level to strongly slop 
alluvial fans. 

Unit Vis-2. Deep, slowly permeable, qus 
textured and moderately fine textured upland 
soils on nearly level to strongly sloping foothill 
ridge crests, 


Unit VIs-3. 5 


shallow to deep, saline-alkal soils 


in lake basin з and on d io nearly level 


terraces. 
Unit Vis-4. Shallow and moderately deep, me- 
dium-textured soils that are underlain by 
caliche, bedrock, or lacustrine sediments 

soils that have very severe limitations that 
ind that restrict 
wildlife 


Class VIL 
make them unsuitable for cultivation a 
their use largely to grazing, timberland, 
habitats, 

Subclass Vile. Soils that are subject to severe wind or 
water . 

Unit VITe-1. Moderately sloping to very steep, 
erodible их that formed over red bedz 
init VHe-2. Shallow to deel p, very strongly slop- 
ing to very steep, stony, well-drained, medium- 
textured soils of f high mountains. 

Unit. Vile-3. Steep to very steep, stony escarp- 
2. 

Unit VIIe-A. Deep, conrse-textured, nearly 
to strongly sloping, wind-reworked soils, 

Unit VIle-5. Moderately deep and deep, well- 
drained, medium-textured and moderately fine 
textured, forested soils on strongly sloping to 
very steep mountain slopes. 

Unit VIIe-6. Moderately deep to deep, medium- 
textured, gently sloping to very steep, forested 
soils, 

Unit УПе-т. Shallow to deep, stony, medium- 
textured and moderately coarse textured, mod- 
erately sloping to very steep, forested soils, 

Subclass VIIs. Soils that are very severely limite: 
moisture capacity, stones, or other soil features, 

Unit VIIs-1. Mostly very shallow and shallow, 
medium-textured and moderately coarse tex- 
tured, nearly level to strongly sloping upland 


level 


11 DV 


soils, 
Unit VIIs shallow to moderately deep, 
undulating, medium-textured soils that formed 


in eypsiferous material. 


Unit VIIs-3. Shallow and moderately deep, rocky 
soils on moder ‘ate to very steep slopes in the 
foothills. 

Unit VIIs-4. Deep, wind-deposited, saline-alkali 
soils of lake basins. 

Class VIII. Soils and landforms that have limitations f 
preclude their use for commercial production of plants 
2 that restrict their use to recreation, wildlife шоо 
water supply, or esthetic purposes, 

subclass VIIIs Rock land that has little potential for 
production of vegetation. 

Unit VILIs-1. Roc ky and barren land. 


Use of the Seils for Dryfarming 


Tn the Torrane e Area the main hazards in the use of the 
soils for dryfarming are inadequate and irregular rainfal 
torrential showers, blowing snow, high winds di lon 
duration, wide fla etuations in temperature, and a relativel 
short growing season, The principal dryland crops a 
winter wheat, pinto beans, corn grown for grain, and grain 
sorghum. 
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Climatic zones 


New Mexico is divided into seven climatic zone: : 
basis of differences in tbe amount of effective p ita- 
tion, with special emphasis on spring pr ecipit 1 Pe. 
Zone 1 gets the most rainfall, and zone 7 the lea 
The Torrance Area is partly in zone 4 and р 2. їп zone 
|. Zone 4 usually receives more than 1 12 inches of 
precipitation annually. ТЕ includes most of the unirrigated 
стор Лапа of the Area. Zone 5 usnally receives less than 12 
ine їг of precipitation annually, This is not enough to 
make it pr Ээ tical to grow crops, and the resulting lack of 
plant cover and of organic matter leaves the soils suscepti- 
ble to erosion and deterioration. 

111 the amount of effective precipitation is closely 

related to the suitability of a soil for growing crops, some 
soils that oceur in both climatic zones have two c apability 
classifications for dryland use. The Guide to Mapping 
Units shows the relationship between climatic zones and 
capability classification, Irrigation vitet the climatic 
hazard of insufficient rainfall, so each soil has only one 
classification for nse under irrigation. 


Management practices 


Some of : je . ices needed to manage the dryfarmed 
soils of this Area are discussed in the following para- 
graphs. 

USE OF crop RESDUE—Good management of crop residue 
“a o protect the soils against wind erosion, to conserve 

noisture, and to control w eeds, 

One method of managing residue is stubble mulehin 
which is the practice | cultivat ing so as to leave a prote 
tive cover of residue on the surface in which to plant t | 
next стор. The Clovis, Penistaja, Wileoxson, and Wil 
soils of this Area are | to this kind of residue manage 
ment, In stubble mulching, tillage and harvesting are 
accomplished with equipment that leaves the residue from 
the previous егор anchored in the soil. Sw eeps, rod weed- 
ers : hisels, and field eultivators are commonly used. Drills 
that will pla nt into the residue ure necessary also, Deep- 
furrow or shoe-type drills work best if the residue is 
heavy; disk-type drills are adequate if the residue is 
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Figure 26.—Division of Torrance Área into climatic zones 4 and 5. 


moderate or light. The amount of residue needed for 
protection depends on the texture of the surface soil. A 
moderately coarse textured soil, such as Ildefonso fine 
sandy loam, 2. a larger amount than a medium-tex- 
tured soil, such as Manzano loam. 

Another method is to leave crop residue on the surface 
during the windy seasons of fall, winter, and spring, then 
incorporate it into the soil when the critical period for 


wind erosion is over. This kind of residue management 15 
suitable for Manzano and Prewitt soils, which are on 
flood plains and because of their position on the landscape 
are somewhat protected from the wind. 

Eacercency TILLAGE.— Emergency tillage consists of 
ronghening the soil surface with chisels or listers, so as 
{о make it resistant to wind erosion. It is a practice that 
can be put into effect quickly, but it should be resorted to 
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only if there is not enough residue for protection, If used 
routinely, it breaks down soil strueture and causes loss of 
moisture. 

To be most effective, emergency tillage should be on the 
contour or across the direction of the prevailing winds, 
A soil that is 20 to 35 percent clay, such as Witt loam, 
forms more stable clods when roughened than a soil that 
is only 5 to 15 percent clay, such as Pedrick loamy fine 
sand, 

'TERRACING AND CONTOUR FARMING.—These mechanical 
practices help to conserve moisture and to limit erosion 
(fig. 27). The greater the slope, the greater the need for 
terraces, Terraces are more important on Witt loam, 1 to 
6 percent slopes, than on Witt loam, 0 to 1 percent slopes. 

The effectiveness of terracing depends on maintenance 
and management. If neglected, the terraces will deteriorate 
and erosion will result. Plowing parallel to terraces and in 
such a way as to move the soil into them is an important 
practice in keeping terraces in repair. 

Terraces should always be supplemented by the best pos- 
sible cropping system. All terraced fields should be farmed 
on the contour. 

Diverstons.—Diversions are used primarily to protect. 
cropland from excessive runoff from higher lying areas. 
They are needed mostly in the western part of the survey 
Area, on soils of the Alicia, Penistaja, Wilcoxson, and 
Witt series, to divert water away from sloping cropland. 
Diversions require suitable outlets. A pasture of native 
grass is generally the best kind of outlet. 

Diversions are also used to channel runoff water from 
distant areas into storage reservoirs or stock ponds. 

Sriieckoprrvo.— This is a protective practice that con- 
sists of growing crops in alternate bands or strips. One 
band is planted to a tall, leafy crop that leaves a large 
quantity of residue. The next band either is planted to a 
low-residue erop or is left fallow. Crops suitable for the 
protective bands are grain sorghum, forage sorghum, 
sudangrass, and tall perennial grasses. These crops pro- 
tect the companion low-residue crops from sand blasting 
by wind and also protect the soil after the companion crop 
is harvested. On a highly erodible soil such as Penistaja 
fine sundy loam, the strips that are fallow or are planted to 
low-residue crops И be listed before the windy season 
begins. Listing controls local blowing and limits accumu- 
lation of soil in the bands of high-residue crops. 


Figure 27—Snow-topped furrows on Witt loam, 1 to 6 percent 
slopes. Contour farming helps to hold moisture where it falls and 
limits erosion, 


CROPPING systems,—A good cropping system conserves 
the soil, uses available moisture efliciently, protects the 
soil from wind and water erosion, helps to control weeds, 
insects, and disease, and fits into a long-time plan for land 
use that is feasible and economically sound. In the Tor- 
rance Area, a cropping system should include crops that 
provide maximum resistance to wind during March, April, 
and May, when the risk of wind erosion is greatest. Con- 
servation cropping systems are applicable to all the 
arable soils of climatic zone 4 that are used for dry farming, 
mainly those of the Penistaja, Alicia, Manzano, and Witt 
Series, 


Management of dryland soils by capabilitu units 


This section gives information about the soils that are 
placed in dryland capability units, Those soils that are 
suitable for dryland generally need management, that dif- 
fers from that needed on the same soil if it is irrigated. 
Many of the soils that are suitable for dryland also occur 
in the drier parts of the Area and are suitable for range. 
Such soils need different management. 

In the following pages each dryland capability unit in 
the Torrance Area is discussed, and suggestions for the use 
and management of the soils are given. To find the capa 
bility classification of any given soil, refer to the Guide to 
Mapping Units. | 


DRYLAND САРАВИЛТҮ UNIT IVe-3 

This unit consists of deep and moderately deep, well- 
drained, level to moderately sloping upland soils of the 
Alieia, Clovis, Harvey, Wilcoxson, and Witt series, These 
soils are friable and medium textured or moderately fine 
textured. 

All of the soils in this unit are subject to severe wind 
erosion unless they have a cover of erop residue or are 
otherwise protected. 

The uneroded soils are easy to till, are moderate in fertil- 
ity, and are readily permeable to roots, air, and water. 
They have a moderate to high capacity to store moisture 
because of their depth and because their subsoil is mod- 
erately fine textured, They are subject to moderate sheet 
and rill erosion during periods of heavy rainfall. The Witt 
clay loams in this unit are examples of soils that have 
already been damaged by wind erosion. They are low in 
fertility and are less permeable to roots, air, and water 
than the uneroded soils, They are also more difficult to till 
and more easily compacted. 

A crop of small grain or sorghum, either of which leaves 
large amounts of residue, is needed about 2 years in 3. 
Proper management of the crop residue adds organic 
matter to the soil and helps to control wind erosion. Listing 
or chiseling may be necessary if the amount of residue is 
not sufficient for control of wind erosion during the wind 
season. Such emergency tillage has only a temporary ef- 
fect, however, and may have to be repeated. 

Lack of moisture, not lack of fertility, limits produc- 
tion on these soils, Terracing and contour farming are 
ways of conserving moisture. Terracing also helps to keep 
these soils from eroding, but it may not be necessary if a 
drilled crop of small grain or sorghum is grown eyery year 
and the residue is kept on the surface. 

These soils are better suited to production of native grass 
than to cultivated crops, but if weather conditions are 
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favorable, crop yields are good. Winter wheat, pinto beans, 
erain sorghum, and corn are the main cultivated crops. 


DRYLAND CAPABILITY UNIT [Ve-4 


This unit consists of deep, well-drained, level to mod- 
erately sloping soils of the Penistaja series. These soils are 
friable and moderately coarse textured. They are on up- 
land piedmont fans. 

These soils are coarser textured than those in dryland 
capability unit IVe-3 and are more susceptible to erosion. 
The hazard of wind erosion is severe if the soils are left 
without protective plant cover, “иш sheet and rill 
erosion 18 common after heavy ТЕ 

All of the soils have 1 2777 drainage and a 
moderate to high capacity to store moisture. The uneroded 
soils are moderate їй fertility and. absorb 1 аба 
moderate to rapid rate. They are easily tiled, The one 
eroded soil in this unit absorbs water at a slow to .. 
rate. Tt is lower in fertility and is less easy to till than the 
uneroded soils, and establishing plants on i£ is more 
difficult. 

Growing high-residue crops 2 years out of 3 and keep- 
ing the residue on the surface are ways to maintain soil 

СПО and fer tility. Low-residue erops, such as beans, can 
he grown a third of the time without causing soil deteriora- 
tion, 25) they are alternated with strips of high- 


residue crops, such as soybeans and corn. Terracing is 
advisable where the slope exceeds 3 percent, unless high- 


residue crops are grown every year. 

Tf there is not enough crop residue for protection against 
wind erosion, emergency tillage with chisels or listers 
should be resorted to as often as needed to control blow- 
ing. Overtillage should be avoided; it breaks down the 
clods and leaves the surface smoother and more erodible. 

Diversions and grassed waterways are needed in places 
to intercept runoff from adjoining grass lands. 

Because of the erosion hazard, these soils are better 


suited to grass than to cultivated crops, but they can be 
used for cultivated crops, such as beans, wheat, and 


sorghum, if an intensive cropping system is followed. 


DRYLAND CAPABILITY UNIT [Vew-1 

This unit consists of deep, fertile, well-drained. soils of 
the Manzano and Prewitt series. These soils are friable, 
medium textured and moderately fine textured, and level 
to moderately sloping. They are on flood plains and in 
swales. 

These are the most productive dryland soils in the sur- 
vey Area. They ӘДЕ readily to management, but they 
аге erodible and sul ect to overflow. Flooding caused by 
excessive runoff can be expected about once a year, usually 
in summer. Close- E ~ such as pinto beans and 
wheat, are damaged by the floods because some of the 
plants are w ashed out n some are covered with loamy 
sediments. Flooding eauses headcuts and gullies in some 
places, mainly where the slope is more than 1 percent. 
In most years, however, overflow is more beneficial than 
damaging because jt supplies additional moisture. Wind 
erosion is a problem on elean- tilled areas. 

These soils are easily tilled. They are readily permeable 
to roots, air, and water but wil Кыйры if riled when 
too moist. They have a high capacity to store moisture. 

A cropping system consisting of 2 years of a high- 
residue erop, such as corn, followed by 1 year of pinto 
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beans is e system most commonly followed in farming 
these soils. Crop residue needs to be kept on the sur face 
for protection against wind erosion and headcutting. 
Small grains grown year after year provide residue for 
controlling erosion, provided the residue is left on the sur- 
face by stu bble mulching. 

Wind erosion can be controlled temporarily by listing 
or chiseling crosswise to the direction of the prevailing 
winds, but. frequent emergency tillage breaks down the 

clods too finely. 

Diversions are needed in some areas to protect crops 
from floodwaters. They may be 1 also to distribute 
water more uniformly so as fo slow it down and lessen the 
hazard of erosion. Crop rows should follow the direction 
of waterflow, so that the furrows will be flushed free of 
silt and trash and water will not pond and drown out 
Crops. 

These soils are suited to grass, but cultivated crops can 
be grown if the amount of prec ipitation during the grow- 
season is normal. 27 and eorn for grain are the 
main crops. Close-growing crops, such as winter wheat and 
pinto beans, are suited, but they are often damaged by 
floods. 


DRYLAND CAPABILITY UNIT vie-! 

This unit consists of deep and moderately d well- 
drained, friable soils of the Alicia, Clovis, Harvey, Kim, 
La Fonda, Penistaja, and Witt series These are level to 
strongly sloping souls on upland piedmont fans and ridge 
crests, m 1 in the eastern (87) southern parts of the Area, 
and in both climatic zones. 

All of these soils have a moderate to high capacity to 
store moisture and have medium internal drainage. They 
are subject to severe wind and water erosion when not 
protect ied with adequate cover. 

The uneroded soils are easily penetrated by roots, nir, 
and water. Runoff is slow to medium. 

The eroded soils were formerly cultivated but have been 
abandoned. Most of the surface layer has been blown 
away, and the less fertile, finer textured subsoil is exposed. 
These soils absorb water more slowly than the nneroded 
soils, and runoff is medium to rapid. 

These soils are generally 1 ble for dry farming, be- 
cause rainfall i ік seanty and erratic. They are better suited 
to production of native grass, Most of the abandoned fields 
have been reseeded to native grasses, but establishing 
adequate stands has been difficult. These areas should 
be protected from overgrazing until the plants are 
well established. 
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DRYLAND CAPABILITY UNIT УІе-1 


"his unit consists of deep and moderately deep, mod- 
erately coarse textured and coarse textured soils on up- 
lands, mostly in the central part. of the Area and on the 
Chupadera. Mesa in the southern part. These are soils of 
a Chupadera, Ignacio, Ildefonso, Otero, Palma, Ped- 
rick, and Penistaj: n series. They are level to strongly slop- 
ing. They oecur in both climatic zones and make up about 
6 percent of the survey Area. 

Generally, these soils absorb water rapidly and have 
medium to rapid internal drainage. ‘They are low in fer- 
tility and have a low to moderate capacity to store mois- 
ture for plants. Runoff is slow to very slow. 

These soils are generally unsuitable for dryfarming, 
because they are droughty and susceptible to severe wind 
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erosion. ‘They need adequate plant cover at al! times for 

protection, against . erosion. They should never be 
tilled or be grazed too closely. The hummoc ky surface 
layer of some of the soils results from wind erosion. 


DRYLAND CAPABILITY UNIT Ује-а 


This unit eonsists of shallow to deep, limy, medium- 
textured and оо course textured soils of the 
Dean, Harvey, Ildefonso, Penistaja, and Willard series. 
These soils are nearly level to strongly sloping. They oc- 
cur on uplands in all parts of the Area, except in the 
mountains, and are in both climatic zones, They make up 
about 16 percent of the Area 

These soils are underlain by a high-lime layer at a depth 
of about 6 to, 15 inches. This layer i is almost impenetrable 
to roots and is slowly решава] ble to water and gir. Runoff 
is moderate to rapid, and internal drainage is medium. 
The moisture-storage capacity is low to moderate. 

These soils are not suitable for dryfarming, because of 
shallowness, droughtiness, and a severe hazard of wind 
erosion. They are suited to production of native grass. 
A plant cover adequate for protection against erosion 18 
essential. 


DRYLAND CAPABILITY UNIT View-1 


This unit consists of deep, moderately fine textured, 
moderately well drained soils of the Moriarty s series, These 
are alluvial soils on flood plains and in swales in the west- 
ern and southern parts of the Area, They occur in both 
climatic zones and make up about 1 percent of the Area. 

These soils absorb w: nii Slowly. A fine-textured subsoil 
enables them to hold a large amount of water, but the wa- 
ter is often held so tightly that it is not readily used by 
plants, Runoff is slow to medium, and internal drainage 
is very slow to slow. 

These soils usually are flooded about once each year. Sed- 
iments carried by floodwaters are harmful > grass when 
deposited in thick layers. Headents and gullies often form 
in overgrazed areas and in the low | LE of the swales 
where the floodwater flows most rapidly. n ater spreaders 
and diversion ne help to limit erosion by slowing down 
the water and allowing more time for it to soak in. These 
soils provide excellent. sites for stack ponds because they 
have a high content of clay and a high sw elling capac ity. 
They are better suited to grass than to cultivated crops 
because of the flood hazard and the risk of water erosion. 


DRYLAND CAPABILITY UNIT Vlew-2 

This unit consists of deep, dark-colored. w ell- drained 
soils of the La Fonda, Manzano, and Prewitt series. These 
soils are friable and are medium textured and moder ately 
fine textured, They oceur on flood plains and in swales, 
mostly in climatic zone 5, They make up about 3 percent 
of the Area. 

These soils are susceptible to both wind and water ero- 
sion and to damage from overflow, Heade uts and gullies 
are common but can be controlled by diversions and | water 

spreaders, which slow down the water and allow more 
um for it to sonk in. The sediments deposited by flood- 
waters аге sometimes so tiek that ata nie do not survive. 
Ranch roads and livestock trails in many of the swales 
are primary avenues for erosion. Water moves faster down 
these roads and trails than it would through grassed chan- 
nels, and headeutting and deep gullies result. 


These soils absorb water at a slow to moderate rate and 
have a high capacity to store moisture for plants. Runoff 
is slow to medium, and internal drainage is slow to 
medium. 

These soils are suited to production of native grass. They 
are susceptible to severe wind erosion if they are 
overgrazed. 


DRYLAND CAPABILITY UNIT View-2 


Tampico loam is the only soil in this capability unit. ЈЕ 
is a predominantly deep, dark-colored, well- drained soil 
in mountain swalés and on flood plains and in many of 
the narrow bottoms of arroyos and stream channels in the 
mountains. It occurs only in climatic zone +, 

This soil is shallow to deep. In many areas it is very 


stony. Areas near flowing streams are wet much of the 
time. They are subject to over flow from the streams and to 
runoff from surrounding soils. Sediments carried by flood- 


waters are deposited along the streambanks and in thin 
layers along the margins of the arroyos, Gullies form 
readi , except in areas where there are many cobblestones 
and stones, 

This soil is generally high in fertility and 1 in organic- 
inatter content. ТЕ absorbs water at a moderate to “rapid 

rate and has a moderate to high capacity to store moisture. 
Runoff is slow to medium. 

This soil is not suited to cultivation, because of the ero- 
sion hazard and the overflow hazard and because in many 
places it is too sloping or too stony. It is well suited to 
trees and is the most productive timbered soil in the Area. 
There are sites suitable for campgrounds and picnic 
facilities. 


DRYLAND CAPABILITY UNIT VIs-1 


This unit consists of shallow to deep, gravelly, well- 
drained soils of the Chilton, Encierro, Rech, La Fonda, 
Se :holle, Tesajo, and Washoe series. These soils are nearly 
level £o strongly sloping. They occur on upland piedmont 
pu and ridges in both climatic zones and make up about 
2 percent of the surv ey Área. 


These soils absorb moisture at a moderate to rapid rate. 
They are slightly suse eptible to wind and water erosion. 
Тинто is slow to med hum, and internal drainage is medium 

fo rapid. The La F onda soils have a moderate to high 
capacity to stove moisture, but all of the other soils have 
low moisture- storage capacity. 


These soils are not suited to cultivation, becaus se they 
are generally shallow and gravelly or their slope is too 
strong. Т hey are well suited to grass, but plant density is 
restricted in places by surface gravel, Some of the areas 
are шин of gravel suitable for use in highway 
construction and m masonry. 


DRYLAND CAPABILITY UNIT VIs-2 


This unit consists of deep, nearly i el to strongly slop- 
ing soils of the Alicia, Hassell. and Wileoxson series. These 
soils are medium textured and moderately fine textured. 
They occur on upland piedmont fans and on foothill erests 
in both climatic zones. 

These soils are moderately or slowly permeable. They 
have a high capacity to store moisture, but the water is 
held so tightly that it is not readily usable by plants. 
Runoff is medium to slow „апа internal drainage is slow ќа 
medium. 
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These soils are not suited to cultivated crops, because 
their subsoil is moderately fine textured or fine textured 
and their surface layer is firm. They are well suited to 
grass. 

DRYLAND CAPABILITY UNIT VIs-3 

This unit consists of shallow to deep, saline-alkali soils 
of the Duncan, Harvey, and Willard series, and of Blown- 
ont land. These soils are level to nearly level. They occur 
on terraces in lake basins in both climatic zones and make 
up about 4 percent of the Area. 

These soils absorb water at a slow to о rate. 
They have a high capacity to de e moisture, but if the 
ter is saline it is not rei adily ғ absorbed by не Run- 
is very slow to slow, and internal drainage is medium 
to very slow. Soluble salts occur near the surface in places, 
as а result of the fluctuating water fable and rapid 
evaporation. 

These soils are not suited to cultivated crops, because 
they nre alkali and saline and some are shallow. They are 
suited to production of salt. and alkali-tolerant native 
grasses. 


DRYLAND CAPABILITY UNIT Vh-4 
This unit consists of shallow and moderately deep, 
meditum-textured soils of the Bernal, Carnero, Dean, 
Hagerman, Manzano, and Tapia series and of the Slick- 
spot land type, whieh is mapped as a complex with Bernal 
soils. These soils are underlain by caliche, bedrock, or 
lacustrine sediments, They oceur in both climatic zones, 
These soils absorb water readily and release it easily to 
plants, They are slightly to moderately suse eptible to wind 
and water erosion. They are not suited to dryfarming, 
because they have a restrictive layer that limits water stor- 
age and slows penetration by plant roots. They are well 
suited to the production of native grass, 


DRYLAND CAPABILITY UNIT Vlle-1 

This unit consists of moderately sloping to very steep, 
erodible soils of the La Fonda series and of Badland and 
Rock outcrop. The topography is rough and rolling and 
inclides nearly vertical canyon walls and mesa escar р- 
ments. These areas occur in the eastern and southwestern 
parts of the survey Area, mainly in climatic zone 5 but 
partly in climatic zone 4, They make up about 3 percent 
of the acreage. 

ое red-bed sandstone and shale make up most of 
this ши! but there are pockets of reddish soil in the many 
small drainage channels, In some places on the crests of 
slopes there are shallow soils that formed in material de- 
rived from limestone. Runoff is rapid to very rapid, and 
water erosion removes the soil material about as fast as it 
forms. 

These soils and land types are suited only to grass and 
Scrub trees, T hey mo ide suitable habitats for some kinds 
of wildlife. The plant cover is very sparse and should be 
protected from overgrazing. 


DRYLAND CAPABILITY UNIT УНе-2 


This unit consists of shallow to deep, well-drained, 
medium-textured soils on high mountains, These are soils 
of the Erramouspe, Osha, Pinata, Salas, Stroupe, and 
Turkeysprings series, ‘They are stony and very strongly 
sloping to very е They occur im both climatic zones 
uds make up about 2 percent of the survey Área. 

These soils absorb moisture at a moderate to rapid rate, 
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but they have a low to moderate capaeity to store it. 
Although slowed by surface stones and gravel, runoff is 
medium to rapid, and. consequently water erosion is a 
severe hazard, Internal drainage is medium. 

These soils шиг хэм grass and Ес ub trees which 
provide suitable habitats for wildlife. Cattle graze the 
understory. 

7 DRYLAND CAPABILITY UNIT Vile-3 

This capability unit is made up only of Steep rock land, 
which consists of much barren rock mixed with shallow, 
undifferentiated soils Steep rock land includes the faces 
of mesa breaks or escarpments and the steep side slopes 
of ridges in the foothills. Tt occurs in all parts of the 
pur vey Area and in both climatic zones, Tt makes np about 

2 percent of the acreage. 

Runoff is rapid in these areas, and the hazard of water 
erosion is severe. Wildlife find suitable habitats. There is 
some grass forage for livestock, but the vegetative cover 
is sparse and should not beovergrazed. 


DRYLAND CAPABILITY UNIT ҮН-4 

This unit consists only of Trail loamy fine sand, 5 to 10 
percent slopes, This soil is deep, coarse textured, and nearly 
level to strongly sloping. It is droughty and eredible. It. 
occurs on uplands in both climatic zones. 

This soil absorbs water rapidly but has rapid internal 
drainage and a low capacity to store moisture. lt is low 
in fertility and low in organica за ег content, Unless pro- 
tected by adequate plant cover, it is highly suseeptible to 
wind erosion, The grasses should not be ov ererazed, 


DRYLAND CAPABILITY UNIT УПе-5 


This unit consists of moderately deep and deep, well- 
drained, medium-textured and moderately fine нај 
soils of the Capillo, Је еу, Supervisor, and "Tecolote 
series, These soils are strongly sloping to very steep, They 
oceur in the mountains of й е western and southern parts 
of the survey Area, in climatic zone 4. 

These soils absorb water at a moderate to ra] vid rate and 
have a moderate to high eapacity to store moisture, ће 
ternal drainage is slow to medium. 

These soils are forested and are suited to production of 
timber. The present plant cover and surface litter hold 
runoff and erosion to a minimum, but the типот becomes 
excessive and the hazard of water erosion severe jf the 
vegetative cover is removed or destroyed, These areas offer 
food and shelter for wildlife. 


DRYLAND CAPABILITY UNIT VIIe-6 

This unit a of moderately deep to deep, mediun- 
textured, gently sloping fo very steep soils of the Fortwin— 
gate, Fuera, Os ha, Pinat: ‚ Pino, and Wileoxson series. 
These soils occur in the и. of the western and 
southern parts of the survey Area in climatic zone 4. 

These soils absorb water at a moderate to rapid rate and 
have а moderate to high capacity to store moisture, In- 
ternal drainage ig slow to medium. 

These soils are forested. At present, runoff is checked 
and erosion controlled by forest litter, stones, and shrubs, 
but runoff will be excessive and the hazard of water ero- 
sion severe if the vegetative cover is removed or destroyed 
by fire. Timber production and wildlife habitat are 
suitable uses. 
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DRYLAND CAPABILITY UNIT Vile-7 
This unit consists of shallow to deep, ИАЕА. 
and moderately coarse textured 110 of the Crest, Fuera, 
Mirabal, Pinata, Tecolote, and Wil сохвоп ser ies, and of 
Stony alluvial land, These soils are mod terately sloping to 
very steep. They ocene in the mountains of the w 1 and 
southern parts of the ‘Torrance Area, in climatic zone 4. 

These solls absorb water at a rapid л ate, but their ca- 
pacity to store moisture is low to moderate, 11 
drainage is slow to medium. 

These soils are forested. At present, runoff is ehec “Кей 
and erosion сот оо. Бу the vegetative .. stones, and 
forest litter, but runoff will be ар essive and the hazard of 
water erosion will be severe if the plant cover is destroyed 
by fire or heavy logging. Timber production and wildlife 
habitat are suitable uses. 


DRYLAND CAPABILITY UNIT ҮН-1 

This unit consists mainly of very shallow and shallow, 
medium-textured and moderately coarse textured solls of 
the Bernal, La Fonda, Pastura, Pinon, and Travessilla 
seres, and of Rock land and Rock outcrop. These are 
nearly level to strongly sloping soils on crests and side 
slopes of ridges in both climatic zones, They are under- 
lain by ealiehe, shale, or sandstone bedrock. They make 

up about 11 percent of the Area. 

These soils absorb water at a moderate to rapid rate. 
АП have a 1 apacity to store moisture. except the La 
Fonda soil, which has a moderate to high 1 In- 
ternal drainage above the parent material is medium. Run- 
off js excessive when the root zone is saturated. The hazard 
of wind and water erosion on overgrazed areas is кесеге, 

These soils are suited only to production of native 
grasses, The vegetation is sparse and should not be 
overgrazed, 


DRYLAND CAPABILITY UNIT VIs-2 

This unit consists only of ШІСІ ІШ. land eomplex. 
This complex occurs on barren or nearly barren convex 
ridge crests, in densely vegetated concave swales, and on 
side slopes. Оп the ridge crests the soil 1 naterial is gen- 
erally no more than 2 inches гн over m sits of soft 
gypsum, In the concave areas, it is as mue | ая 25 inches 
deep. 
The surface layer crusts easily upon wetting and drying 
and somewhat restricts root penetration and the intake of 
water, Runoff and internal drainage are medium to rapid. 
The Gypsum land part of this complex is droughty and is 
easily eroded by wind and water, 
This complex is better suited to production of native 
grass than to other uses. No commercial use is presently 
being made of the gypsum deposits, but such use may be 
feasible in the fu 


DRYLAND CAPABILITY UNIT VHs-3 

1. unit consists of shallow and moderately deep, rocky 
soils of the I 1. Laporte Pinata, Stroupe, and 
Washoe series, and of Rock outcrop and Stony steep land. 
These soils and land types are moderately sloping to very 
steep. They occur in the mountain foothills „mainly in cli- 
matie zone 4 but to a lesser extent in elimatie zone 5. 

These soils absorb water at a moderate to rapid rate, but 
they have a low capacity to store moisture because they are 
shallow and rocky. Internal drainage is medium to rapid. 
Surface rock and the plant cover help to cheek runoff and 
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limit erosion, but runoff will be excessive and erosion 
severe if the vegetation is destroyed by fire or overgrazing. 

These soils are better suited to production of native grass 
than to other uses. Most areas provide enough food and 
cover for wildlife. Stone and gravel taken from these areas 
is suitable for roadbuilding. 


DRYLAND CAPABILITY UNIT VIIs-4 


This unit consists of deep, saline-alkali soils of the 
Warde series. These soils occur on the leeward sides of 
salt lakes in climatic zone 5. 

These soils аге droughty because they tend to crust over 
easily upon wetting a ind d ying, and the crust causes much 
of the moisture to run ой. The capacity to store moisture 
is moderate, but if the water is strongly saline it is not 
readily absorbed by plants. The soils are moderately stable 

when protected with sufficient plant cover, but they erode 
easily when overgrazed. In some places windblown de- 
posits are being сот ntinually › added to these solls, and estab- 
lishment of g 8 slow. 


These soils are suitable only for production of native 
grass, 

DRYLAND CAPABILITY UNIT УН 

This unit consists of Badland and Rock outcrops and 
slides. These land types occur in both climatic zones, 
mainly in the foothills and mountains. They are mostly 
barren rock or exposed parent material. The acreage is 
not extensive. 

These areas are not suited to crops, to erass, or to timber, 
because they are too roeky or too steep. The vegetation 
consists of scattered clumps of grass and, here and there, 
a coniferous tree, These areas are suitable only for wi 14116 
habitats, ог, possibly, Төг reercational uses. 


Estimated yields of dryland crops 


The estimates of vields given | ( we averages Chat 
can be expected over a period of years and may not apply 
to a specific field for any particular year. ‘These estimates 
are based on fertility trials carried out in New Mexico and 
on in formation gathered tbrough interviews with farmers, 

ranchers, and other informed persons. 

The table shows estimates of vields under two levels of 
QoS. The figures in columns A represent yields 
that can be expected under an average level of manage- 
Шан, Those in columns B represent yields that can “be 
expected under a high level of management. 

Under an average level of management, one or more of 
the following is assumed— 


Crop residue is not properly managed. 

‘Tillage alone is used to control wind erosion. 

Rainfall is not 7. and runoff and water 

erosion are not controll | 

4. The soil is compacted by being cultivated when 
wet or is pulverized by excessive tillage. 

5. Control of insect pests, plant diseases, and weeds 
is irregular or lacking. 

6. Preparation of the seedbed is poor. 

7. Varieties of crops are not suitable. 


нее 


Under à high level of management, all of the following 
are assumed 
1. Wind erosion is controlled by proper use of crop 
residue and, if necessary, by emergency tillage. 
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TABLE 6.—Estimated average yields per aere of principal dryland crops under two levels of management 


[Columns A show yields to be expected under an average level of management; columns B, yields to be expec sted under a high level of manage- 


Í 


0 to 6 inehes 


Soil 
Pinto 
beans 


| à 
| | 

| Wheat | 

| 


Alicia loam, 1 to 6 percent slopes sums) ud 2 
Clovis loam, 0 to 5 percent slopes. - : е У. 2 
Manzano loam, Û to 1 percent slopes... 2441 3 
Penistaja fine sandy loam, 0 to 1 percent i | | 
slopes. . ЗЭВ CCC 2 
i fine sandy loam, ito бр reent slopes. 3 101052 
aja sandy clay loam, 1 to 6 percent | | | | 
slopes, 6104 о A eee "EL БЕ, 15 
Witt loam, Ü to 1 per ent slopes- sebo 4 1 2 
Witt loam, 1 to 6 percent slopes... 3 41 2 
Witt clay loam, 0 to 1 percent slopes, eroded 3 4 i 2 
Witt clay loam, 1 to 6 percent slopes, eroded... 2 3 1 2 
Witt-Harvey loams, 0 to 3 percent slopes... 3 4 i 2 


i 
| 
| 
| 
| 
i 


2. Rainfall is conserved and water erosion is limited 

by controlling runoff by means of terraces and di- 

versions and by contour tillage. 

The soil is tilled when the moisture content is such 

that elods will form but excessive compaction will 

not result. 

4. Suitable varieties are planted at the proper time 
and in well-prepared scedbeds. 

5. Insects, disease, and weeds are controlled. 
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In the Torrance Area, yields of dryland crops are more 
directly related to the amount of precipitation and to the 
time of year that it falls than to differences among the 
soils. For this reason, three estimates are given for each 
soil under each level of management, Each estimate 15 
based on & specified amount of effective precipitation dur- 
ing the growing хэн For wheat, the growing season 
is considered to be the months of Septemb yer through June. 
For corn and pinto beans, it is considered to be the months 
of April through September. 

T шоо amounts of precipitation that can be con- 
sidered effective are half an ineh in 1 day between May 

1 and September 30 and a fourth of an inch in 1 day be- 
T een October 1 and A pril 30. During the May- September 
period, a fourth of an Зай is effective if half an inch oc- 
curs on either the preceding or the following day. Smaller 
amounts of precipitation evaporate quickly “and add little 
or nothing to the reserve of moisture in the soil. 

Soils used only for range are not listed in table 6. 


Use of the Soils for Irrigated Crops 


This section discusses the management practices needed 
to protect the soils fr m erosion and to maintain tilth and 
fertility in irrigated soils in the ‘Torrance Area. The 1 irri- 
gnted soils are ‘mainly in the vieinity of Moriarty, Estan- 


ment, Only the soils used toa significant extent for the $ 


| 
| 


ified (горн are 


Tf annual rainfall is-— 


H 
| 6 to 10 inehes | 10 inches or more 
Corn Wheat Pinto Corn | Wheat Pinto Corn 
beans | beans 
B A в ВА B В 


" | їн. rt. Cui, | Qut. i Ва. | Ru. 

co. dE] 3 4 а 15 18 

: 4 7 41 | 5 61417 20 
4 5 8 | 12 | f 6 8 20 35 
3| 4| 7 | 9(11111(20| 5 6 17 20 
3 4 6 3 8 10 15 18 + 5: 15 18 
ИВ АЕ Е 9 13 46 3 4.13. 16 
3 4 7 9 5 $, 11471 5 6 17 20 
3 4 6 5 2| 3 0 15 44 18 
3 4 6 8 2 3 0 15 4 5 15 18 
2 3 1 6 I РА 7 10 2 3 10 13 
3 4 6 8 2 у 5. 4 5 15 18 
| and Willard. Other small areas are in the Encino 
Basin and in the vicinity of Manzano. The principal irri- 


gated crops are alfal 5 corn, potatoes, sugar beets, pinto 
beans, barley, and whea 


Some of the pr: о needed to manage (ће irrigated 
soils of this Area are discussed im the following pages. 


Irrigation -A present, only about 21,800 acres in the 
Torrance Area is irrigated, mainly areas of Manzano, 
Willard, and Witt soils, . The ir rigation water comes mostly 
from wells. Most of the pumps are powered by butane, 
natural gas, or electricity, but а few are diesel powered. 
Most of the wells yield 400 to 1,000 gallons per minute. In 
the vicinity of W Шаға, McIntosh ,and Moriarty, there are 
larger wells that yield 1,000 to 2,000 gallons per minute, 

In tho E stancia V valley, the availability of underground 
water for irrigation varies from one place to another, At 
Estancia, the water table is near the surface, but in the 
western part of the irrigated area it is ata deptl 1 of 200 
feet. In most. wells water is pumped from a depth of TO 

120 feet. 

Generally, the quality of the irrigation water is good, 
but some of the E in the lower part of the Est ancia 
Lake Basin near the playa lakes contain harmful amounts 
of sodium. Crops grown in these areas are stunted and 
seldom reach 19 ity. 

Furrow and border irr igation systems are the most com- 
mon, Furrow irrigation is used for most row crops and 
truck crops grown on gently sloping areas of such solls as 
Witt loam. Border irrigation is suitable for drilled 
legumes, irrigated pasture, and small grains grown on 
m ly level areas of such soils as Manzano loam and Wil- 
lard loam. Some farmers use reservoirs or overnight stor- 
age tanks to collect heads of water adequate for шан 
In some places water from two or more wells is combined 
to supply enough water for one field. 


08 SOIL 


Sprinkler Urigation is used on such soils as Pedrick 
олту fine sand, where water intake is rapid. 

Waste of irrigation water mereases production costs and 
may damage both soil and crop. Much irrigation water is 
ost when it is c onveyed in open earthen dite hes, espec ally 
on soils such as Ildefonso fine sandy loam, 0 to 2 percent 
slopes, Seepage causes much of the loss, but evaporation 
accounts for substantial loss on hot days. Weeds in irriga- 
поп diteheg net only use the water but also increase the 
seepage loss, Underground pipe or conerete lining in 
earthen ditches helps to reduce the water loss and to dis- 
tribute the water ev enly. 

А well-designed conservation о 3 system mini 
s erosion damage and limits loss of water. In planning 
an irrigation system, it is important to эс how fast the 
soil absorbs water, how much water it wil 1 hold, and how 
much is available to им | Clovis loam, for example, 

vill absorb water more slowly than a Pedr lek loamy fine 
sand. Technical help in Slane ing a conservation irrigation 
system is available through the local office of the Soil 
Conservation Service. 

MANAGEMENT OF CROP RESIDUE. =—Leaving стор residue 
on or near the surface is a way to protect the soil from 
erosion, Protection is needed especially in fall, winter, and 
spring, when soil blowing is 11957 likely. After harvest, 
the residue is usually left undisturbed tl ыо, the winter. 
When the seedbed 18 prepared in spring, the residue is then 

incorporated into the soil. Leaving the residue on the sur- 
face through the winter provides a cover that protects the 
soil from erosion, Tt also improves the water-intake rate, 

reduces evaporation of soil moisture, helps to maintain the 
organie-matter content, мэ preserves soll structure. 

'The amount of residue t hal is needed to provide protec- 
tion varies according to the surface texture of the soil. 
Soils that bave a coarse-textured surface layer, such as 
Pedrick k loamy fine sand, need more crop residue to protect 
them е do soils that have à medium-textured surface 
laver, such as Witt loam, 0 to 1 percent slopes. 

CROPPING күзтемя.--Стор s systems are used to im- 
prove or maintain tilth: to limit erosion: to help control 
weeds, insects, and disease; ind to bring the best cash 
return. A сторри ig system consists of a sequence of crops 
in which soil-improving crops balance soil-dep Винд epops. 
The frequency of growing soil-improving 1 depends 
on the severity of the erosion hazard and the limitations of 
the soil. А deep, lo: umy soil, such as Clovis loam, 0 to 5 
percent slopes, 1 55 not need a soil-improving crop in the 
rotation as often as a deep, sandy soil, such as Pedrick 
loamy fine sand. Grasses and such legumes as alfalfa яна 
sweetclover are soil-improving erops. They should be 
fertilized and the residue incorporated into the soil in the 
last year of the rotation. Small grains and so ийиш ean 
be used as soil-ji proving crops if large mane of resi- 
due are returned to the soil, if nitrogen 1 is added (о hasten 
decomposition, and if large amounts of residue are turned 
under, | 

Cover crops are close- growing 
between seasons of regular crops, primarily for soi) pro- 
tection and improvement. They are most commonly grown 
on the coarser textured soils, such as Willard fine san Чу 
loam. The main cover crops are small grains, vetch, 
winter peas, and swectclover, | 

Vomiiz eros —dIerignted скора need commercial fer- 
tilizer or barnyard manure, Most soils in this Area are 


crops that are grown 
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deficient. in nitrogen and phosphorus. 'They generally have 

enough potash for plant growth, but more potash i is often 
applied to improve the keeping quality of truck crops. The 
amount and kind of fertilizer to be applied should be 
determined by soil tests. Barnyard manure improves the 
condition of the soil and provides nutrients that plants 
need. It is in short supply in the Torrance Area, but some 
is available from dairies and feedlots. 


Manzano wa on flood plains are the most fertile of the 
ШЕГІН ted soils in the Area. Willard soils have a naturally 

ugh content of potash but a low content of nitrogen and 
бе iate. The coarser textured soils, such ав those of 
the Pedrick, Ildefonso, and Willard series, benefit most 
from additions of barnyard manure because they are low 
in Inherent fertility. 


Areas from which part or all 
removed. by leveling should receive heavy applications of 
barnyard manure, or else they should be well fertilized 
and planted to a soil-improving crop the first year after 
leveling. 

MINIMUM TILLAGE Minimum tillage is important in 
the Torrance Area. Excessive tillage breaks down soil 
structure, compacts the soil, and reduces pore space. The 
surface then tends to puddle and crust and to take in less 
water and air, and plant growth is retarded. Pilling the 
soils when the moisture content is too high causes surface 
compaction, particularly if the surface ayer is loam or 
clay loam, such as that of Witt clay loam, 0 to 1 12 

slopes, eroded. Surface compaction can be avoided 1 
reducing the number of tillage operations, by not illae 
when the soil is wet, and by varying the depth of ti age 
to reduce the probability of formation of a plowpan. 


of the topsoil has been 


Management of irrigated soils by capability units 
The capability classification of an irrigated soil in the 
Torrance Area differs from the ха classification of 
the same soil when it is used for dryland, For this reason, 
two sets of cap ns units are described. One set descri 
the c RAE of the soils when they are irrigated, and the 
other set deseribes the capability of the soils when used for 
dryland, 
he cla 


зек 


subclasses, and capability units recognized 


for Irrigated soils are described in the following outli ine. 
Then, the irrigated capability units of the Area аге dis- 


sed, and suggestions for the 15 е and management of the 
soils are o To find the capability ¢ lassifieation of any 
given soil, refer to the Guide 10 Mapping Units. 


Class ТЕ. Soils that have some limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Subclass IIe. Soils that are subject to severe wind or 
water erosion if they are cultivated and not pro- 
tected. 

Unit Пе-1. Deep and moderately deep, 
drained, medium-textured and moderately E 
textured, nearly level soils that have a high-lime 
layerin the substratum. 

Subclass TTew. Soils that are subject to severe wind or 
water erosion and overfiow damage. 

Unit Hfew-1. Deep and moderately deep, fertile. 
well-drained, medinm-textured, nearly lev el 
soils in swales and on flood plains. 
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Class TIT. Soils that have severe limitations that reduce 
the choice of plants, or require special conservation 
practices, or both. 

Subclass 1116, Soils that are subject to severe wind 
or water erosion if they are cultivated and not pro- 
tected. 

Unit 1116-1. Deep, well-drained, medium-tex- 
tured and moderately fine textured, gently 
sloping soils that have a high-lime layer in the 
substratum. 

Unit ТНе_6. Deep and moderately deep, limy, 
well-drained, medium-textured and moderately 
coarse textured, nearly level to gently sloping 
soils, 

Subclass IITs. Soils that have severe limitations be- 
cause they occur over lacustrine sediments or be- 
canse they are moderately alkaline. 

Unit, 115-1. Shallow and moderately deep, well- 


drained, medinm-textured and moderately 
coarse textured, nearly level soils over lake 
sediments. 


Unit 1015-4, Deep, medium-textured, nearly level, 
moderately alkaline soils on lake terraces. 
Class IV. Soils that have very severe limitations that re- 
strict the choice of plants, require very careful man- 
agement, or both. 

Subclass TVe. Soils that are subject fo very severe 
wind or water erosion if they are cultivated and not 
protected. 

Unit IVe-1. Deep and moderately deep, liny, 
well-drained, medium-textured and moderately 
coarse textured, gently sloping to moderately 
sloping soils. 

Unit IVe-9. Moderately deep, coarse-textured, 
nearly level and hummocky soils overlying lake 
sediments, 

Subelass IVs. Soils that have very severe limitations 
becanse they are very shallow and severely eroded. 
and because they overlie lacustrine sediments. 

Unit IVs. Very shallow, medium-textured, level 
to neatly level, eroded soils overlying lake 
sediments. 


IRRIGATED CAPABILITY UNIT He-i 

This unit consists of deep and moderately deep, well- 
drained, upland soils of the Clovis, Harvey, and Witt 
series, These are medium-textured and moderately fine 
textured soils that have a high-lime layer in the sub- 
stratum, They make up about 20 percent of the irrigated 
acreage. Only those areas where the slope is 1 percent. ог 
less are assigned to this capability unit. 

These soils are moderately fertile, and they hold a good 
supply of moisture for crops. They are subject to severe 
wind erosion unless adequate crop residue is left on the 
surface. The plow layer of the Witt clay loam is easily 
compacted and tends to erust over more readily than that 
of the other soils. 

These coils are suited to all of the crops generally grown 
in this Area. Alfalfa, potatoes, pinto beans, and corn for 
silage are the main crops. Truck crops, such ая lettuce, 
carrots, onions, and tomatoes, are well suited, but they 


are not grown extensively, because there is not enough 
demand. 
In managing the soils of this capability unit, it is neces- 
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sary to use irrigation water efficiently, to maintain fer- 
tility of the soil, and to keep crop residue on the surface 
for protection against erosion, Tillage that roughens the 
surface and brings up clods is a common practice if the 
amount of erop residue is nob adequate. Crop rotations that 
include a high-residue crop, such as small grain, 1 year 
out of 3 will improve the soil and limit erosion. Clean- 
tilled crops, such as potatoes or pinto beans, can be grown. 
2 years in succession withont depleting the fertility of the 
soil or increasing the erosion hazard. Growing alfalfa or 
perennial grasses in a long-term rotation will improve 
tilth and permeability. Barnyard manure or commercial 
fertilizer is usually needed to maintain productivity. 
Both sprinkler irrigation and surface irrigation are 
suitable, but evaporation losses are normally less if sur- 
face irrigation is used. Underground pipelines or concrete- 
lined ditches reduce loss of water and cut irrigation costs, 
Land leveling where needed will also reduce ес 


IRRIGATED CAPABILITY UNIT Hew-1 

This unit consists of deep and moderately deep, fertile, 
well-drained soils of the Manzano series. These soils are 
medium textured and nearly level. They occur in swales 
and on flood plains. 

These are the most fertile and productive irrigated soils 
in. the survey Area. They have a high content of organic 
matter, They are permeable to roots, air, and water, and 
their water-storage capacity is high. Internal drainage is 
medium to slow. In places the surface layer is clay loam 
that is easily compacted when moist and has a tendency 
to crust over when wet. 

Manzano loam, 0 to 1 percent slopes, is flooded once or 
twice a year, but Manzano loam, saline substratum, 0 to 1 
percent slopes, is flooded only about once in 5 years. Water 
erosion does more damage to these soils than wind erosion. 
Headeutting occurs in areas where the water flows swiftly, 
and sedimentation occurs in areas where the water flows 
slowly. Close-growing crops are more seriously damaged 
than tall crops, such as corn and grain sorghum. Over 
flow that occurs about the time crops need irrigating is 
beneficial. 

All of the crops suited to this Area are grown on these 
soils, Alfalfa and silage corn are the principal 
crops. Alfalfa, is often damaged by overflow when the 
hay is down or in bales drying in the field before 
stacking. Pinto beans are often damaged while lving 
in windrows and stacks before being threshed. In years 
when rainfall is above normal, close-growing crops 
are likely to fail. 

A cropping system in which a soil-improving crop, such 
ах alfalfa, is grown half the time helps to maintain fer- 
tility and productivity and keeps soil loss to à minimum. 
Two years of corn grown for silage should be followed by 
2 years of small grain, and the residue from ihe grain 
should be turned under to add organic matter and im- 
prove tilth, Pinto beans, potatoes, and sugar beets do not 
leave enough residue for control of erosion. Tf these crops 
are grown, tillage methods that leave the surface cloddy 
and rough should be used. 

Diversions ean be used in places for protection from run- 
off, particularly on Manzano loam, saline 8 bstratum, 0 to 
1 percent slopes. 

Both sprinkler irri 


able, but surface irrig 
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tion and surface irrigation are suit- 
ion is the more common, Conerete- 
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Figure 28.—Corn on Manzano loam, 0 to 1 percent slopes. The 
surface soil has crusted and cracked upon drying. 


lined ditches or underground pipes reduce loss of water 
through evaporation and seepage and thus cut irrigation 
costs. Land leveling is advisable for areas that are rough 
or too steep to be irrigated efficiently. 

IRRIGATED CAPABILITY UNIT Me-t 

This unit consists of deep, well-drained, gently sloping 
soils of the Witt series, These soils are medium textured 
and have a high-lime layer in the substratum. 

The Witt loam in this unit is subject to severe wind and 
water erosion if it is not protected with adequate plant 
cover. It is moderate in fertility анд in organic-matter 
content, Tillage is easy, but deep tillage should be avoided 
because it will bring up the finer textured subsoil and in- 
crease the clay content of the plow layer. The increased 
clay content makes the soil less permeable and harder 
to till. 

The Witt clay loam is eroded. The surface layer and, in 
places, part of the subsoil have been lost through erosion. 
This soil is low in fertility and low in organic-matter 
content. It is hard to till, and the surface layer crusts 
over easily upon wetting. It absorbs water slowly and is 
easily compacted. Controlling wind and water erosion is 
the main problem in managing this soil. 

These soils will compact if they are tilled or grazed 
when too wet. Compaction destroys the structure and re- 
tards penetration of roots and movement of air and water: 
it also makes plowing more difficult. Permeability is 
moderate to slow, and moisture-storage capacity is high. 

All of the locally adapted crops are grown on these soils. 
Alfalfa, corn, potatoes, and pinto beans are the most 
common erops. 

A cropping system in which soil-improvement crops and 
high-residue crops are grown half the time will improve 
tilth, lessen the erosion hazard, increase fertility, and 
improve the water-intake rate. Crop residue left on the 
soil after harvest adds organic matter and makes the soil 
more friable and less subject to compaction and erosion. 

A common rotation consists of 5 years of alfalfa, 2 years 
of corn, and 1 year of potatoes. Alfalfa is often planted 
with a nurse crop of oats for protection against soil blow- 
ing. The oats will also break the soil crust, should one form 
before the alfalfa sprouts. 


Tillage should leave the soil rough, for protection dur- 
ing the windy season. Soil that has been leveled and is 
being prepared for planting can be protected against blow- 
in by being kept moist. The risk of water erosion can be 
eine by irrigating on the contour with small heads of 
water. 

Leveling in preparation for irrigation is а common 
practice. Guts made in leveling should not be so deep that 
they reach the limy substratum, At least 8 inches of soil 
suitable for tillage should remain after the cuts are made. 
Whether the soils are leveled or not, the use of commercial 
fertilizer and heavy applications of barnyard manure 
will increase fertility. Plowing under green-manure crops, 
such as sweetclover or alfalfa, improves the physical con- 
dition of these soils, Concrete-lined ditches or underground 
pipes reduce water loss and thus cut irrigation costs. Both 
sprinkler irrigation and surface irrigation are suitable, 
but surface irrigation is the more common. 


IRRIGATED CAPABILITY UNIT ІПе-6 


This unit consists of deep and moderately deep, well 
drained, friable, limy, upland soils of the Harvey and 
Ildefonso series. These soils are medium textured and mod- 
erately coarse textured. Only those areas where the slope 
is 2 percent or less are assigned to this capability unit. 

These soils are easily eroded by wind unless an ade- 
quate protective cover is kept on the surface during the 
windy season, They are subject to water erosion if large 
heads of irrigation water are used, 

These soils absorb water readily, and they have a mod- 
erate to high capacity to store moisture for plants, They 
are easily tilled, but most plant roots are confined to the 
less limy upper layers. Fertility is low, and the organic- 
matter content is low. 

Alfalfa, corn, sorghum, and barley are suitable crops. 
For control of erosion, a high-residue crop, such as barley, 
should be grown 2 years out of 3. Perennial grasses and 
legumes grown for pasture in long rotations protect the 
soils from erosion and improve fertility. Green-manure 
erops and heavy applications of barnyard manure increase 
fertility and add organic matter, Clean-tilled crops seldom 
leave enough residue for protection against erosion. Till- 
age that leaves the soil rough and cloddy is advisable. 

Both sprinkler and surface irrigation are suitable, but 
surface irrigation is the more common. Underground pipe 
or concrete-lined ditches reduce loss of water through 
evaporation and increase the acreage that can be irrigated 
with a given amount of water, and thus eut irrigation costs. 
Land smoothing is needed in areas that are too rough to be 
irrigated efficiently. These soils hold about 115 to 2 inches 
of water per foot. 


IRRIGATED CAPABILITY UNIT 1-1 


This unit consists of nearly level, shallow and mod- 
erately deep, well-drained, limy soils of the Willard series. 
These soils are medium textured and moderately coarse 
textured. They overlie lake sediments in the lake basins. 
They make пр about. 18 percent of the irrigated acreage. 

These soils are subject to severe wind erosion when not 
protected with adequate cover. They are easily tilled and 
readily permeable to roots, air, and water. They are low 
in fertility and іп organic-matter content and аге 
droughty. The depth to lacustrine sediments ranges from 
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about. 10 inches to 30 inches but is most commonly about 
16 inches. 

Crops that grow well in mildly to moderately alkaline 
soils are suitable. Alfalfa, corn, sugar beets, irrigated pas- 
ture, and small grains are the main crops. Pinto beaus, 
otatoes, and other truck crops are not suited. An example 
of a suitable crop rotation is 6 years of alfalfa, followed by 
2 years of corn, then 1 year of barley. One year of sugar 
»eets can be grown instead of the corn. Crop residue should 
be mixed with the surface soll to make it resistant to ero- 
sion and to increase fertility. Tf there is not enough crop 
'esidue, the soils should be tilled deeply enough fo bring 
up clods. Irrigated pasture of alfalfa or yellow clover, 
orchardgrass, and smooth bromegrass is a good soilaim- 
roving mixture. Pastures should be fenced into three or 
more areas to allow rotation of grazing. 

Conerete-lined ditches, underground pipe, or portable 
pipe should be used with all types of irrigation systems. 
Some areas have to be leveled before they ean be irrigated 
efficiently. 


IRRIGATED CAPABILITY UNIT IHs-4 

Harvey Тоат, alkali, is the only soil in this capability 
unit. It is a deep, medium-textured, nearly level soil on 
lake terraces, In most places it 13 moderately alkaline, but 
in many areas southwest of Estancia it is strongly alka- 
line. This soil makes up about 8 percent of the irrigated 
acreage. 

This soil is subject. to wind erosion if it is not protected 
with adequate plant cover, It absorbs moisture at a slow 
to moderate rate; internal drainage is slow to moderate. 
It compacts easily and is often difficult to plow. The sur- 
face layer tends to run together and to crust over after 
being irrigated. In some areas the surface layer is fine 
sandy loam, and in these areas the soil is normally less 
alkaline and more permeable to roots, air, and water. The 
water table is sometimes within 5 feet of the surface. 

Only alkali-tolerant crops, such as alfalfa, barley, sugar 
beets, and corn, are grown on this soil. Irrigated pasture 
is also well suited. 

This soil needs to be leveled before it is irrigated. Tt 
showld be leached every year before planting time unless 
the crop is a perennial, and then a leaching irrigation 
should be applied in spring before time for growth to 
begin. Chemical amendments, such as gypsum, sulfur, or 
sulfuric acid, may improve this soil, but they should be 
applied to small test areas before they are applied to whole 
fields. If chemicals are used, they should be applied before 
the leaching irrigation. Heavy applications of barnyard 
manure improve ИНЬ and permeability. Deep chiseling 
mieht improve internal drainage. Growing deep-rooted 
and fibrous-rooted crops improves the physical condition 
of this soil. 

A crop rotation consisting of 6 years of irrigated 
pasture (alfalfa or yellow clover, orchardgrass, and 
smooth bromegrass), followed by 2 years of barley and 
1 year each of corn and sugar beets improves the soll and 
keeps wind erosion to a minimum. For additional soil 
improvement, the irrigated pasture plants could be turned 
under as а green-manure crop in the sixth year. 

Surface irrigation is the best method for use on this soil. 
Concrete-lined ditches or underground pipes reduce loss of 
water through seepage and evaporation, 
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IRRIGATED CAPABILITY UNIT IVe-i 

This unit consists of deep and moderately deep, well- 
drained, limy, upland soils of the Harvey and Ildefonso 
series. ‘These soils are medium textured and moderately 
course textured. The Harvey soils in this unit have a slope 
range of 1 to 2 percent, and the Ildefonso soils have a slope 
range of 2 to 5 porcent. 

These soils absorb water readily, and they have a 

moderate to high capacity to store moisture. They are 
droughty, however, because they have a high content of 
lime and because the Ildefonso soil contains gravel. They 
are low in fertility and low in content of organic matter, 
They are readily penetrated by plant roots, but. most roots 
are confined to the Jess limy upper layers. They compact 
easily, especially if they are tilled or trampled by Jive- 
stock when wet. They are subject to severe wind and water 
erosion, 
Alfalfa, irrigated pasture, and small grains are suitable 
crops. Low-residue row crops are less dependable and 
should be grown not more than 1 year in 3. Long-time 
rotations that include legumes and perennial grasses will 
increase fertility, maintain the organic-matter content, 
and improve tilth. When small grains are grown in the 
rotation, the residue should be left on the surface for pro- 
tection against wind erosion, Tillage should leave the soils 
rough. and cloddy so they will be resistant to erosion. 

These soils can be irrigated on the contour with furrows, 
but they can be irrigated more efficiently if leveled. Cuts 
deep enough to expose the high-lime layer should be 
avoided. Normally, cuts of 8 to 10 inches leave enough soil 
material above the high-lime layer for tillage and. plant 
growth. After leveling, the application of 10 tons of barn- 
yard manure per acre will increase productivity. All crops 
should be fertilized in accordance with results of soil tests 
and according to the needs of the crop to be grown. Deep 
chiseling may be necessary to keep compaction to a 
minimum. 

These soils can be irrigated with sprinklers, but care 
must be taken to avoid excessive runoff, which would cause 
erosion. Portable pipe, concrete-lined ditches, or under- 
eround pipe will reduce loss of water and cut irrigation 
costs. 


IRRIGATED CAPABILITY UNIT IVe-2 

This unit consists of moderately deep, coarse-textured, 
nearly level and hummocky soils of the Pedrick series. 
These soils formed over lake sediments. 

These soils are subject to severe wind erosion because 
they are coarse textured and unstable. They are easily 
tilled and are readily penetrated by plant roots. They 
absorb water rapidly, but they have a low capacity to 
store it. Tnternal drainage is rapid. Fertility and the or- 
ganic-matter content are very low. 

The kinds of crops that can be grown on these soils are 
limited. Growing lug 


residue crops, such as small grains, 
year after year or in rotation with irrigated pasture, pro- 
vides the best protection against wind erosion, The residue 
also increases fertility and maintains the organie-matter 
content. Returning crop residue to the soil after harvest 
is another way to control erosion. Tillage that roughens 
the soil can be resorted to if the soils start to blow. 

These soils are suited only to sprinkler irrigation. Port- 
able pipe or underground pipe is essential for efficient 
irrigation. 
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IRRIGATED CAPABILITY UNIT IVs-2 


Willard loam, eroded, is the only soil in this capability 
unit. It is a very shallow, medium-textured, level to nearly 
level soil that has been severely eroded by wind, Limy, 
saline lake sediments are at or near the surface, 
This soil is easily tilled and is permeable to roots, air, 
and water. It is low in fertility and low in organic-matter 
content, It tends to crust over after being irrigated, The 
lake sediments hold a moderate su pply ‘of moisture for 
crops, but plants have difficulty heen bing the water if the 
content of soluble salts is high,” 
Salt-tolerant crops, such as altal: 


‘a, barley, sugar beets, 


and corn, are best suited. Irrigated pasture of alfalfa or 
yellow clover, orchardgrass, and | bromegrass is also well 


8 of 2 years of legumes 


suited. A crop rotation that consis 
or irrigated pasture followed by year of small grain 
checks erosion, increases fertility, and maintains the or- 
gunic-matter content. Crop residue should be incorporated 
into the soil or left on the surface to provide protection 


agninst wind erosion. Heavy M 15 ations of barnyard 
manure, along with commercial fertilizer, increase pro- 


ductivity. Shallow tillage is desir Oe because of the under- 
lying st aline sediments. Ler whing Irrigations before plant- 
ing help to reduce the salt content. 

Tf surface irrigation is used, this soil may need smooth- 
ing. Sprinkler i irrigation is suitable also, Concrete pipe, 
underground pipe, and portable pipe are needed for effi- 
cient irrigation. 


Estimated yields of irrigated crops 


The estimates of yields given in table 7 are averages 
that can be expected over a period of years, "These esti- 
mates are bused on results of research and on information 
obtained in interviews with farmers and other informed 
persons, 


TABLE 7.- 
Yields in columns A are to be expe 
Ч 
management. Only the soils used to a signifie 
not suited to the soil] 


cted under an average level of management 
nnt extent for the specified erops 
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The table shows estimates under two levels of manage- 
ment. The figures in columns A represent yields that can 
be expected under an av erage level of management. Those 
in columns В represent y ields that can be expected under 
а high level of management. 

Under an average 5 lev el of management, one or more of 
the following is assumed. 


1. A conservation cropping system is not followed. 

2. Suitable crops are not planted at the proper time 
or at the proper planting rates. 

3. Fertilizer is not applied or is applied irregularly. 

4. Crop residue is not properly managed. 

5. The soils are tilled or grazed or crops are har- 
vested when the soil is wet enough to compact 
excessively. 

6. Control of insect pests, plant diseases, and weeds 

is inconsistent and not timely. 

The length and slope of the irrigation run is not 

correct. for applying irrigation water. 

8. Irrigation water is not conserved. 

9. Irrigation is erratic and untimely, 

( 


10. IIarvesting is not properly done nor properly 
timed. 
Under a high level of management, all of the following 
аге assumed-— 


1, Conservation cropping systems ave followed that 
include crops that produce a large amount of 
residue and crops that improve the soil. 

2, Suitable crop varieties are selected, and seed is 

planted at the proper time and at the correct 

rates, 

The right kind of fertilizer is applied in proper 

amounts and at the proper time. 


estimated average yields per acre of principal irrigated crops under lwo levels of management 


; yields in columns B can be obtained under a high level of 
are listed. Dashed lines indicate the crop is generally 


Alfalfa Corn for Corn for] Potatoes Sugar Pinto Barley Wheat 
silage grain beets beans 
Soil x 2 Б НУНИ жане СЕСЕ PIE Зэн ecc ee o 

АВА В 4 В A | B А B A B А B А В 

Tong! Tons! Tons Tuns | Cut. i Tous | Tons | Ста, | Сез | Bu. Ви. Bu 
Clovis loam, 0 to 5 percent орев. 22.22 зал) te 5| 141 15 215 | 10 | 14 11 15 4 25 50 
Harvey loam, 0 to 1 percent slopes м 3 5 10 15. : 4 2 & 12 2 20 40 
Harvey loam, 1 to 9 percent. us 2j 4 8 13 5| 911 5i 80 
Патусу loam, alkali " 2 4 7 12 Беке d 5| 25 
Ildefonso fine sandy loam, 0 to 2 2 pe reent slopes "M 5 2 15 & 12125 1 40 
Ildefonso fine sandy loam, 0 to 5 percent slopes . 2 4 8 13 6 10 20 30 
Manzano loam, 0 £o 1 pereon slopes. ааай 4 6 15 21 19 8 45 55 

Manzano lo: un, saline ee, 0 to 1 percent | | 

Slopes TES EE: 6 15 21 45 ба 8 12 18 | 45 65 3: 55 
Pedrick loamy fine Sund anb | 4 6.10 15 30 A — — 20 40 15 25 
Pedrick loamy fine sand, hummock: Lila ааа — ЈЕ —— Beet ee и 15 30 0; 20 
Willard fino sandy loam. 3 16 30 50 | 3 8 40 55 5 40 
Willard loam _ - - 3 16 | 8 5 3 5 2 40 55 5 45 
Willard loam, £ E E. 12 2 25 50 15 30 
Witt loam, 0: to 1 perce nt slope £x 4 20 18 2 12 16 12 6 40 60 30 55 
Witt loam, 1 to 6 percent slopes. EEG 3 iT mo 178 209 9 13 10 14 30 55 25 45 
Witt clay loam, 0 to 1 percent slope coded 3 15 35 55 175 215 10 14 11 15 | 40 55 25 50 
Witt clay loam, 1 to 6 pereent slopes, eroded | 2 1418 55 170 195 8 3 8 2 25 50 5 40 
Witt-Harvey loums, Q to 3 percent slopes. 00... у. 3 18 35 55 165 900 9 14 10 4 30 55 5 45 


TORRANCE AREA, NEW MEXICO 13 


4, The soils are tilled carefully at the right time and 
with the right kinds of implements so that crop 
residue is utilized, weeds are controlled, and ex- 
cessive compaction is prevented. 

5. Insect pests and plant diseases are controlled by 
chemicals and proper management. 

6. Length and slope of irrigation runs are suitable. 

7. Trrigation water is applied in accordance with 

crop needs and at proper times. 

Crops are harvested at the proper times and with 

equipment that is properly operated. 


Yields may change in the future as a result of the 
development. of new crop varieties that will tolerate the 
diseases and insect pests common in the Area and that are 
adapted to the short growing season. Yields higher than 
the estimates given in columns B are not uncommon in 
favorable seasons. 

Soils used only for range are not listed in table 7. Some 
irrigated soils are not listed, because the irrigated acreage 
is small. 


Use of the Soils for Timberland * 


'l'his section presents information about the suitability 
of the soils for production of timber and other wood 
produets, In the Torrance Area the soils that support 
commercial timber and woodland are mainly those at the 
higher elevations, where the environment is favorable for 
trees, Only those soils within forested and wooded areas 
are discussed in this section. 

Most of the timbered lands have been cut over, and the 
present stands consist. of saplings, poles, and scattered 
sawtimber-size trees. Poles and posts сап be harvested, 
and diseased trees and risk trees salvaged. There are also 
small, isolated pockets of mature timber left from the 
original stands. Pulpwood could be produced if a market 
for it developed. 

Ponderosa pine, Douglas-fir, white fir, and limber pine 
are the commercial timber species in this Area. Ponderosa 
pine is dominant and makes up most of the merchantable 
timber. White fir and limber pine are minor species; they 
presently have less не value than either ponderosa 
pine or Douglas-fir. 

In this Area ponderosa pine grows best at elevations of 
7,000 to 8,500 feet. In the upper part of this range, it 
grows well on Сар Шо, J'ekley, Tecolote, and Tampico soils 
(fig. 99) and on Stony alluvial land. In the lower part, 
it grows best on Crest, Fortwingate, Wileoxson, Pino, and 
Fuera soils. 

At elevations of 7,800 to 9,000 feet, the tree cover gen- 
erally changes to a mixed stand of Douglas-fir, white fir, 
and ponderosa pine. In places, however, there are nearly 
pure stands of Douglas-fir and white fir. The elevation 
range for fir appears to be 7,800 to 9,000 feet. Soils of the 
Capillo, Crest, Jekley, Mirabal, Tecolote, and Supervisor 
series support substantial stands of fir. Aspect also has 
а strong influence on the growth of Аг, In the main part 
of the ponderosa pine zone, at elevations of 7,500 to 8,000 
fect, fir grows on north-facing slopes and in canyon 
bottoms. At elevations of 8,500 to 10,000 feet, fir grows on 
slopes of all aspects. 


% 


"Ву DARWIN В. CREZEE. forester, and Јонх А. WILLIAMS, soil 
scientist, U.S. Forest Service, Albuquerque. 


Figure 29.—Ponderosa pine and Douglas-fir on Tampico loam. 


At elevations of 6,000 to 7,000 feet, the tree cover is 
mostly pinyon pine and juniper. These species are common 
also on већој slopes at elevations as high as 8,000 
feet. Of the two species, juniper is dominant. 

Pinyon and juniper trees grow best on the following 
soils: Bernal-Travessilla fine sandy loams; Chupadera 
loamy fine sand, 5 to 15 percent slopes; Laporte- Rock out- 
сгор complex; Penistaja fine sandy loam, 1 to 6 percent 
slopes; Penistaja loamy fine sand, hummocky, 1 to 8 per- 
cent slopes; Pinata-Stroupe stony loams, 20 to 50 percent 
slopes; Pinon channery loam, 3 to 20 percent slopes: Trail 
loamy fine sand, 5 to 10 percent slopes; and Turkeysprings 
stony loam, 90 to 50 percent slopes. 

Juniper is abundant on Penistaja and Trail soils. The 
trees reach a height of 20 to 25 feet on Trail loamy fine 
sand, 5 to 10 percent slopes, as compared to a general 
average of 15 feet. Thick, vigorous stands of pinyon grow 
on Pinata-Stroupe stony loams, 20 to 50 percent slopes. 
Pinyon grows much taller on Turkeysprings stony loam, 
20 to 50 percent slopes, 

Pinyon and juniper have commercial value as fence- 
posts, mine props, and stulls. Both species have value as 
fuel wood. The pinyon trees produce edible nuts, and they 
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also make good Christmas trees. These two species are also 
often used as ornamentals in landscaping. 


Timber suitability groups 


Table 8 gr oups the forest soils in order of their estimated 
relative suit ability for timber, Ratings are given for five 
groups of soils. The soils in group 1 are those that are 
the most pr odnetive of poi nderosa pine, and those in group 
5, the least. The soils in group 1 produce trees that are of 
good quality, have good form, and are fast growing, Tho 
in group 5 produce: trees that grow slowly | and have poor 
form. The site index is the average height of the dominant 
and codominant trees at 100 years of age. 

Table 8 shows the estimated suitability 1 for Douglas- 
and white fir, where such information applies to particular 
soils. The ratings for fir are given as high and medium. 
These ratings are not based on site index, but on field 
observations and experience of soil scientists, forest rang- 
ers, and forest technicians. The timber suitability groups 
described in the table a pply only to this survey Area. 

Table 8 also gives ratings for plant competition, equip- 
ment limitations, and the erosion hazard. 
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Windthrow is not significant hazard in this Area, Some 
damage may oo if high- velocity winds strike timbered 
areas at a time when the soils are saturated. Trees on shal- 
low soils are the most susceptible. The windthrow hazard 
is not rated in the table. 

PLANT comrerrverion.--When a site has been disturbed 
by fire, cutting, or other factors, undesirable species of 
brush, trees, and other plants are apt to invade. Such com- 
petition hinders the establishment and growth of desira- 
ble tree species. 

A rating of 1 indicates that invasion by undesirable 

species wi ill have little effect on growth of desirable timber 
species. A rating of moderato indicates that competition 
will not seriously affect establishment of adequate stands 
of timber. A rating of severe indicates that competition is 
strong and interferes with nati iral regeneration. If seed- 
lings are planted, the competing species must be controlled. 

In the Torrance Area, oak brush is the chief source of 
competition, Thick stands grow up on burned or heavily 
cutover areas of Capillo, Jekl ey, Tecolote, and Supervisor 
soils. 


Species 


Group and soils Site inden! suitability 


Group 1: Deep, medium-textured, 70--| Ponderosa 
somewhat. stony soils m gently pine, 
sloping to moderately sloping Douglas- 
alluvial bottoms. These soils are fir, and 
well drained and moderately white fir. 
permeable. (Ta) 

Group 2: Moderately deep, medium- 60 to 69 | Douglas-fir 
textured and moderately fine : | and white 
textured soils on steep, north-facing | fir. 
CON side slopes. These soils are 
well drained and are usually moist. 

Permeability is not restricted. 
Ca, Je, Sr, Ta) 

Group 3: Shallow to moderately 50 to 59 | Ponderosa 
deep, medium-textured soils on pine. 
gently sloping to ver steep, 
mountainous terrain. ў 
are well drained and moder: 
permeable. Some of them are st 
(Fo, Fr, Oa, Pr, Pv, Pw, Wf) 

Group 4: Shallow to deep, stony, 40 to 49 Ponderosa 


ind cor 
s on moderately slop- 
ing to very steep, mountainous 
terrain. These soils are well drained 
and are moderately to moderately 
rapidly permeable. Many of them 
have a oe ern aspect. (Ct, Fu, 
Mh, МІ, Ps, Sn, Tf, We, Wo) 


medium-textured ¢ 
textured soi 


"ROS 


pine. 


Group 5: Shallow and deep, 
medium-textured and соатко- 
textured soils in fringe zone 
between pi 
below eleva 
feet, 
Very st 


Ponderosa 
pine. 


39 or less 


| and other woodland 
ions of about 7,000 
The slopes are moder: ite to 
eop. (Cm Og) 


1 Plant 


moderat 


Pires 4.2.22 Equipment Erosion 
: | competi- | limitations hazard 
Ponderosa Douglas-fir | iion 
pine ‚ ара white fir | 
igh. | Migh.......| Moderate. Slight 2... | Moderate 
to severe, 
| | 
| | 
Moderately High; | Severe... Severe... Severe. 
high. medium | 
on То. i 
| i 
Moderate 1... __________ | Moderate. | Moderate 
| | 40 severe, 
| 
ТОН еа | мө | Moderate. Moderate Moderate 
| to to 
| 
| Severe, Severe. 
| 
| | | | 
| | | | | 
1 . 
БАЛА ОҚЫ со ава | Slight....| Slight to everc. 
| 
| 
| 
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EQUIPMENT LIMITATION s.—Some soil characteristics and 
topographie features restrict or prevent the use of equip- 
ment cominonly used in timber management or in tree Ваг- 
vesting. The chief factors affecting use of equipment on 
the soils of the survey Area are slope, susceptibility to ero- 
sion, and stoniness. 

A rating of slight indicates that there is no special prob- 
lem in use of equipment. A rating of moderate indicates 

that not all types of equipment can be used and that the 
location and construction of haul roads, skid roads, land- 
ings, and the like must. take into account the h алата of 
erosion. A rating of sererc indicates that the type of equip- 
ment that can be used is limited and special т 
methods may have to be used, Tt also indicates that use of 
equipment can cause serious damage to the structure and 
stability of the soil. 

For a short period after frost leaves the ground in 
spring, and occasionally during the summer rainy season, 
all of the timbered soils are too soft and wet to support 
equipment. 

Erosion g1AzAnp.— The erosion hazard is rated accord- 
ing to mherent soil eh: шиг such as slope, surface 
cover of stones and cobblestones, and aspect. Ratings of 
slight, moderate, and severe ате used to indie ate susc epti- 
bility to erosion if the soil is disturbed or if it lacks a pro- 
tective cover of vegetation. 

A rating of slight indicates that only a small loss of soil 
occurs where there has been disturbance or depletion of the 
plant cover. À moderate rating indicates that disturbance 
of the surface layer and loss of protective vegetation will 
result in conditions conducive to erosion. Careful plan- 
ning and construction of roads, skid trails, and landings 
are necessary to prevent soil loss, A sc vore rating indicates 

that the soils are С to serious erosion loss. Harvesting 
must be done carefully, and special logging methods that 
minimize soil disturbance m advisable. АП roads and 

skid n ails must be carefully located and constructed. They 
must be и drained to control excessive runoff. 
After logging has been completed, the roads must be seeded 
fo reduce runoff and curb erosion, 


Forest management 

Forest management includes protection against fire, in- 
sects, and disease: thinning and pruning to improve the 
quality of the stands: reforestation; and good manage- 
ment of the watershed. 

The national forest timberland in the Area is under 
sustained-yield management. Fire protection is 1 
through a system of lookouts and fire guards and through 
practices that reduce the fire hazard. Pr oper silvicultural 
practices and direet-control methods provide protection 
against insects and disease. Pruning, precommercial 
thinning, and commercial cutting improve the quality of 
the timber and increase the growth potential. ЕМЧ con- 
trol practices are needed in areas used for commercial 
production of trees, These practices include protecting 
skid trails, roads, and log landings by constructing water 
bars, cross-ditching, seeding to grass, and seattering slash 
in the disturbed areas, 

A well-managed forest provides protection against 
erosion. Litter and humus absorb water, the tree root chan- 
nels increase the porosity of the soil, and the dense net- 
work of surface roots helps to bind the soil. Also, forest 
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litter absorbs the and thus prevents 
damage to the soil. 

Reforestation is achieved by natural regeneration aud 
by direct planting and ғ seeding. Regeneration as used here 
means the eapacity for natural к or natural 
reforestation of timber species, Most of the timbered soils 
have moderate capacity for regeneration, but several have 
better than average capacity. The soils that have the best 
capacity for regeneration of ponderosa pine are Fuera 
cobbly loam, 5 to 20 percent slopes; Fuera cobbly loam, 
20 to 60 percent slopes; Pinata ony lonm, 25 to 50 per- 
cent north slopes; Pinata stony loam, 20 to 60 percent 
south slopes; Pino loam, loam ibstratum, 3 to 19 per- 
a slopes; Pino silt loam, 2 (о 30 percent slopes; and 
Wileoxson stony loam, 5 to 20 percent slopes. 

The soils that have the best capacity for regeneration 
of fir are Capillo loam, 15 to 50 percent slopes; Jekley 
silty clay loam, 20 to 40 percent slopes: and Зайсан 
Joam, 40 to 80 percent slopes. 


Use of the Soils for Wildlife* 


Both game species and nongame species of wildlife find 
habitats in the Torrance Aren. Big game species are mule 
deer, pronghorn antelope, black Dear, and Merriam’s 
turkey. These species are concentrated mainly at the 
higher elevations. Small-game species of the low lands are 
mourning dove, sealed quail, and various kinds of 
waterfowl, 

Nongame Ше of the mountains include turkey vul- 
tures, golden eagles, cliff swallows, ravens, pinon jays, 
western robins, "western. bluel rds, mountain Кыл 
and several kinds of sparrows. Coyotes and bobeats are 
also numerous. 

Nongame wildlife of the foothills 
farmlands include kangaroo rats of severa 
dogs, pocket mice, plains Jackrabbits, cottontail rabbits, 
pocket gophers, skunks, poreupines, badgers, and various 
kinds of sn: akes, including 1 ‘attlesnakes. There are also 
prairie falcons, D ow hawks, red-tailed hawks, Cooper's 
hawks, marsh hawks, western kingbirds, horned larks, 
ravens, and several kinds of warblers. 

The nature, шинэ and abundance of wildlife habitats 
are directly affected by the use of the land for farming, for 
the produetion of wood erops, and for the production of 
e 

The 11 soil associations in the Torrance Area have been 
placed in five wildlife groups. Each of these groups has 
similar wildlife populations and has about the same poten- 
tial for wildlife и T “hese groupings ean ђе useful in 
broad land-use planning and in the acquisition of land 
for wildlife management. 


impact of rainfall 


grasslands, and 
specles, prairie 


WILDLIFE SUITABILITY GROUP 1 


This group consists of the Washoe-IHldefonso association, 
the Salas-Rock outcrops and slides association, and the 
Wileoxson-Supervisor-Pino association, which are in the 
mountainous, rocky, western and sonthern parts of the 
survey Area. The s slopes are gently sloping to very steep. 
The vegetation consists of forest and an understor v of 
short and mid, cool-season grasses and oak brush and other 
shrubs. 


° Ву JOHN FARLEY, wildlife biologist, Soil Conservation Service. 
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Rocky Mountain mule deer is the most important game 
species. All of the soils provide year-round habitats for 
deer, The slope aspect affects daily and seasonal use, bs- 
cause winter snow and summer heat are factors in the 
deer's choice of habitat. 

Black bear are native to the Manzano Mountains, but 
they are scarce now, even though supplemental pa ass 
have been recently made for their benefit. Wildlife ob- 
servers estimate the present population of black bear at 
only about ten head. 

Merriam’s turkey (fig, 30) finds habitats in both the 
Manzano Mountains and the Gallinas Mountains but is 
more abundant in the Manzano Mountains. The turkey 
population was hard hit by the severe drought of the 
195075, during which both food and water were scarce. 
The turkey population has increased some in recent years, 
but it is unlikely that turkeys will ever again be numerous, 
Urban developments are spreading into the Manzano 
Mountains, and Merriam’s turkey are not tolerant of close 
association with people. 

Mourning dove also inhabit these mountainous areas, 
but they are not numerous, 


Figure 30.—Merriam’s turkey in a stand of upland aspen. (Photo 
by New Mexico Department of Game and Fish.) 


Tajique Creek, in the Manzano Mountains, is stocked 
several times each year with catchable-size trout. It is the 
only public fishing ground of consequence on the soils of 
this wildlife group. There are a few private ponds that 
are stocked and managed as trout fisheries. 


WILDLIFE SUITABILITY GROUP 2 

This group consists of the Witt Wilcoxson-Turkey— 
springs association and the Penistaja-Steep rock land as- 
sociation, which are on foothills and uplands in the 
western, southern, and eastern parts of the survey Area. 
The slopes are nearly level to very steep. The vegetation 
consists of moderate to heavy stands of pinyon and juniper 
and an understory of short and mid grasses and cactus, 

A substantial number of Rocky Mountain mule deer 
characterizes this group. The tract near the eastern slopes 
of the Manzano Mountains is a winter range for deer. 
Tracts in the eastern part of the survey Area provide 
year-round habitat. 

This group supports the major breeding population of 
mourning dove in the survey Area, Scaled quail are mod- 
erately abundant near small cultivated fields in the west- 
ern part of the Area. 

Manzano Lake, near the village of Manzano, is stocked 
by the New Mexico Department of Game and Fish and 
managed as a public trout fishery. This lake, owned by the 
Manzano Water Users Association, is about 3 acres in size. 


WILDLIFE SUITABILITY GROUP 3 

This group consists of the Witt-Harvey-Manzano asso- 
ciation and the Willard-Ildefonso-Karde association, 
which are on uplands and in swales in the western and 
southern parts of the Area and on plains and hills of lake 
basins. The slopes are nearly level to strongly sloping. The 
vegetation consists mainly of short and mid grasses, cac- 
tus, and snukeweed. Much of the irrigated cropland in the 
Area is in this group. Small grains, row crops, alfalfa, 
and truck crops are the principal irrigated crops. 

Mourning dove are numerous in summer and early in 
fall. The breeding population is large in some years, and in 
fall the population is swelled by migrating birds. 

Sealed quail occur in small numbers, but the habitat is 
not especially favorable. Quail are most numerous in the 
irrigated areas. 

In years when precipitation is above normal, migrating 
waterfowl and shorebirds frequent stock ponds and irriga- 
tion storage reservoirs, 

A number of the storage reservoirs аге stocked with bass, 
bluegill, and channel catfish. Where the water temperature 
is favorable, the reservoirs are stocked with trout. These 
аге private fisheries, 

WILDLIFE SUITABILITY GROUP 4 

This group consists of the Clovis-Otero-Rock land asso- 
ciation, the Tapia-Dean-Pastura association, and the La 
Fonda-Alicia-Rock outcrop association, which are in the 
eastern part of the survey Area, in the Pedernal Hills and 
the uplands to the east and south of these hills. A small 
area west of the town of Mountainair is included, The 
soils are loamy and generally nearly level to strongly slop- 
ing. The vegetation consists mostly of short and mid 
grasses, enetus, snakeweed, and scattered pinyon and 
juniper, 
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The presence of North American pronghorn antelope 
in the Pedernal Hills is the distinguishing feature of 
this group. The range vegetation, the topography, and the 
elevation of less than 7,500 feet provide a favorable en- 
vironment for pronghorns. Management in recent years 
has been directed toward encouraging an increase in the 
antelope population. There are small numbers of mourn- 
ing dove, scaled quail, and migrating waterfowl in areas 
where food and water are plentiful. 


WILDLIFE SUITABILITY GROUP 5 

This group consists of the Otero-Palma-Trail associa- 
tion, which is in the southern part of the Area, on the 
Chupadera Mesa and stretching eastward to Pino Hill. 
The relief is undulating to hummocky. The native vegeta- 
tion consists of moderate to heavy stands of pinyon and 
juniper and an understory of short, mid, and tall grasses, 
cactus, and weeds. Some areas have been cleared. 

This group provides the best habitat in the survey Area 
for sealed quail (fig. 31). Range in fuir to poor condition 
is the best year-round source of food for these birds. Food 
for doves is abundant, also, in years when rainfall is nor- 
mal or above. In such years, the peak population of mi- 
grating doves is large. The habitat is also favorable for 
Rocky Mountain mule deer. 


Engineering Uses of the Soils* 

Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, building foundations, pipelines, drainage 
systems, facilities for water storage, erosion control struc- 
tures, sewage disposal systems, irrigation systems, and 
related structures. The soil properties most important to 
engineers are permeability, shear strength, compaction, 
shrink-swell characteristics, water-holding capacity, grain 
size, plasticity, and soil reaction, Also important are 
topography, depth to bedrock or caliche, and depth to the 
water table. 


LESS 
"yas > 


Figure 31.—Scaled quail in its natural habitat. (Photo by New 
Mexico Department of Game and Fish. 


“Ву NORMAN L. WELBORN and THEODORE С. PATTERSON, engineers, 
Soil Conservation Service. 


The characteristics of the soils in the Torrance Area 
are described in detail in the section “Descriptions of the 
Soils.” Those characteristics that affect engineering are 
interpreted in this section for engineers and others con- 
cerned with use of soil as a construction material. 

With the use of the soil map for indentification, the engi- 
neering interpretations reported here can be useful for 
many purposes. It should be emphasized that they do not 
eliminate the need for sampling and testing at the site of 
specific engineering works involving heavy loads or ex- 
cavations deeper than the depths of layers here reported. 
Even in these situations, the soil map is useful for pluu- 
ning more detailed field investigations and for suggesting 
the kinds of problems that may be expected. 

Information in this report can be used to 


1. Make preliminary estimates of the engineering 
properties of soils for use in planning irrigation 
systems, farm ponds, field terraces and diversion 
terraces, and agricultural drainage systems. 

9, Make preliminary evaluations that will aid in se- 
lecting locations for highways, airports, pipelines, 
and cables, and in planning detailed surveys of 
the soils at the selected locations. 

3. Locate probable sources of sand, gravel, and con- 
struction material. 

4. Make studies that will aid in selecting and devel- 
oping sites for industrial, business, residential, 
and recreational uses, 

5. Supplement information obtained from published 
maps, reports, and aerial photographs, for the 
purpose of making maps and reports that can be 
used readily by engineers, 

6. Develop other preliminary estimates for construc- 
tion purposes pertinent to the particular area. 


Much of the information in this section is presented in 
tables. Only the data in table 9 are from actual laboratory 
tests. The estimates in table 10 and the interpretations in 
table 11 are based on data shown in table 9 and on other 
data compiled for the soil survey. 

Some of the terms used in this publication have a special 
meaning to soil scientists that may not be familiar to engi- 
neers. The Glossary defines many such terms as they are 
used in soil science. 


Engineering classification systems 


In this section, soils are classified according to the sys- 
tem used by the American Association of State Highway 
Officials (AASHO) (7), according to the Unified system 
developed by the Corps of Engineers, U.S. Army (78), and 
according to the textural classification used by scientists 
of the U.S. Department of Agriculture. 

The AASHO system classifies the soils according to 
their engineering properties, based on field performance 
of soils in highways. In this system soil materials are 
classified in seven basie groups, designated A-1 through 
А-Т. The best soils for road subgrade—gravelly soils of 
high bearing capacity—are classified as A-1 ; the next best, 
А5; and so on to the poorest, which are classified as A-7. 

The Unified system is based on the identification of 
soils according to particle size, plasticity, and liquid limit, 
In the Unified system SW and SP are clean sands; SM 
and SC are sands with nonplastic or plastic fines; GM 
and GC indicate that the coarse fraction is mainly gravel ; 
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ML aud CL are nonplastic or plastic, fine-grained ma- 
terials with low liquid limit; and MH and CH are pri- 
marily nonplastie or plastic, fine-grained materials sith 
high liquid limit. If soils are on the borderline between 


two classifications, a joint classification symbol is used, 


for example, ML- 


I. 


The textural classification used by the Department of 


Agriculture depends on the proportional amounts of sand 


silt, and clay particles. 


ооо test data 


Table 9 gives data obtained | 


laboratory 


$ 


testing of 


samples of several soils of the pow à fur engineering classi- 


Be ations of these soils, based on the laboratory data, 


[Pests performed by New Mexico State Highway Department, Materials and Testing Division, 


TABLE 9.- 


The 


SOIL SURVEY 


soils tested were sampled at one or more locations, The 
engineering properties of a soil at a specific location are 
indicated by these test data, but variations in properties 
can ђе expected at other locations. Even for those soils 
sampled in more than one location, the test data probably 
do not show the maximum range in characteristics that 
affect. engineering. 

For detailed descriptions of tbe profiles sampled. see the 
section “Genesis, Classification, and Morphology of the 
Soils. 


Estimated properties of the soils 


gives some of the characteristics of the soils 
of the Torrance Area that are significant in engineering. 


Enginceering test data 


Santa Fe] 


Pereentage passing 


New sievo be- | 
Soil name and Mexico Depth на Liquid) Plas- ERN 
location Parent material report from Horizon limit ticity 
No. surface No. IU. No. No. 200, index 
(20 | (0.42 | (0.074 | AASHO — Unified 
mm.) mm.) mm.) 
Clovis loum: ШЕ | Percent 
In road eut near Mixed alluvium 16-1715 0-2 Al 100 99 6 (9 e) | 2 ML 
МЕ. corner of from quartzite, 16-1716 8-18 | Ва 100 99 70 31 10 | МСТ 
ate. Bl, TT Nay) limestone, gneiss, 16-1717 36-00 | C2en 100 04 | 48 | 42 | 6 BAP SC 
B. 12 E. sehist, and igneous i | I 
(modal). rocks, | 
„ Mixed alluvium 5819561 6-7 Al 100 99 | 83 (0) | (3) A~A(X) ML 
sec. 21, T. 2 N., from quartzite, 58-19562 7-17 32 100 98 | 51 | 35 17 M | CL 
R. 7 E. schist, gneiss, 53-19563 34-41 | Albea 100 98 | 54 | 21 6 | ML-CL 
(modal). igneous rocks, and | | | 
limestone. 
агусу loam: | | | | 
BW ТЭЙ MSW | Mixed alluvium | 16-1709 AI 100 98 | 79 28 | | ML-CL 
sec. аз, T. 7 iN, from quartzite, 16-1710 AC 100 98 | 80 34 ML-CL 
R. S E. sehist, gneiss 16-1711 Clea 100 98 76 29 CL 
(modal). igneous rocks, and | | | || | 
limestone. 
IIdefonso fine sandy | | 
loam: | | | 
Bench between | Mixed shoreline 216-1706 | 0-8 Ap 100 91 601 21 4 A-4(5) | | ML-CL 
shoreline ter- | terrace deposits. 16-1707 | 9-13 | АС | +85 | 72 | 42 | 24 7 A-4(4) SM-SC 
races, SI 114 | 16-1708 | 19-26 | Crea | 578 55 | 24 | 21 6 A 2-400) 8М-58С 
sec. 33, L. 7 N., | | | | | 
RSE | | | 
(u одар. | | 
Otero loamy fine | | ј 
sand: | | | | 
NW БАЛЛЫ ОУ Mixed wind- 0-4 А11 100 99 18 G) (9) SM 
see. 84, Т. 1 N. | reworked 4-15 | À12 | 1001 97 18 | (8) | (5) SM 
R. S È alluvium. 15-32 | AC | 100; 95 24 (39 0) (SM 
(nodal). | | | | | 
Pedrick loamy бие | 
sand: | | 
ХЕМ Ar NEM Wind-reworked 0-4 Al 100 99 32 6) (3) А-2-4(0) | SM 
sec T. 4 N., sandy allivium , | 4-17 АС 100 99 31 C) (0) A 24 () SM 
R. 8 % from mixed 5%-19566 | 21-35 HCI 100 99 oro d og (8) A-A(4) ML 
(modal). materials, : | | | 


See footnotes at end of table, 
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TABLE 9.- 


AREA, NEW 


MEXICO 


E eerin 0. test data— Continued 


Percentage passing Classifieation 


New sieve b= | 
Soil name and Mexico | Depth на а. Plas- 
location Parent material report | from | Horizon : limit ticity 
No, surface | No. 10 №. 40 Хо, 200 index 
| | (2.0 | (042 | (0.074 AASHO — Unified 
22) mm.) mm.) 
Penistaja fine sandy | | | 
loam: Taches Percent | 
0 feet south of Mixed allivinm, 611712 0-4 А1 100 99 55 (2) | £95 | ML 
eattleguard, orimarily from 61-1713 | 12-20 Вог 100 99 76 27 | 9 CL 
NWSW вес. sandstone and 61-1714 | 52-62 | Cea 100 98 45 20 5 4 МЕС 
14, T. 3 N., R. imestone. | | | 
ЗЕ. (modal), ј 
Tapia loan, : | | | 
SW | Mixed alluvium | 16-1718 Al 100; 99 78 27 9 A~4(S) CL 
sec. € 3 N., rom quartzite, | 16-1719 B21t 1600 99 81 41 ) | 7-6 
1. 12 E. mon- schist, gneiss, | 16-1720 Cea 9 78 | 62 37 32 
modal). igneous rocks, and | | | | 
imestone. | | | | 
Willard loam: | 49 : | | | | 
jd WHNW | Lacustrine sediments. 00 | 99 73 33 13 А-0(9) CT 
sec. 12, "T. 6 | 00 | 90 7 81 35 17 A-6010 CL 
Ма E ЗЕ. | 0 99 84 38 | 20 | A-6(12) СІ 
(modal). | | || | 
Willard loam: | | | | | | 
NEWNEMNEDS | Lacustrine sediments 9-15 | AC 100 98 64 (9 ML 
sec. 36, | | 20-28 | C2 00 99 | "td 5991 | ML 
| 32-41 HIC 00 99 | 96 44 | ) ML-CL 
Witt loam: | i i i 
NWENWiS Wig | Alluvium from | 00] 98 54 35 | ML-CL 
see, 13, T. 9 © quartzite, schist, 00 97 7S 34 CL 
М, R. 7 FE. enciss, igneous 00 56 71 36 ML-CL 
(modal). rocks, and lime- | 
stone. 
Witt loam: | | 
SW AN WE | Alluvium from 25-19579 5-8 ВІ 00 97 To Ч ML 
sec. 16, T. 5 N. 2 quartzite, schist, 58- 12-22 | Ва 00 94 | 12 35 | | CL 
R. 6 E. mon- gneiss, igneous 535- 20-37 | B21tbea 00 98 | 72 34 | CL 
modab. rocks, and lime- 
stone. 
1 Analysis according to AASHO Designation: Т 88-57 (1). are not suitable for use in naming textural classes for soils. 


Results by this procedure may differ somewhat from results obtained 
by the soil survey procedure of the Soil Conservation Service (SCS). 
In the AASTTO procedure, the fine material is analyzed by the 
hydrometer method, and the various grain-size fractions are calen- 
lated on the basis of all the material, including that eourser than 2 
millimeters in diameter. In the SCS soil survey procedure, the fine 
material is analyzed by the pipette method, and the material coarser 
than 2 millimeters in 118 is excluded from смеши ова of 
grain-size fractions. The mechanical analysis data used in this table 


'The information in the table was based on data compiled 
for the soil survey, on test data shown in table 9, and on 
knowledge of the individual soils of the Area. 

The three columns under the heading “Classification” 
show soil texture as it is classified both by soil scientists 
and by engineers. 

The estimated percentages of soil material passing sieves 
No. 4, No. 10, and No. 200 reflect the normal range for the 
series. Since the grain-size distribution of any soil varies 
considerably, it should not be assumed that the range 


2 Sandy. 

5 Nonplastic. 

4 98 percent passed the 
4 sieve 

5 96 percent passed the %- 
4 sieve, 

597 percent passed the 
4 steve, 


Finch sieve; 90 percent passed the No. 


inch sieve; 79 percent passed the No. 


inch sieve; SS percent passed the No. 


shown in the table will be applicable to all samples of а 
specific soil, nor that the engineering classification will 
invariably be as shown. 

The rates of permeability given in table 10 are based on 
the movement of water throu: gh the soil in its undisturbed 
state. The rates depend largely on the texture and structure 
of the soil. 

Available moisture capacity is the approximate amount 

of capillary water in the soil at field capacity. It is meas- 
m in inches of water per inch of soil дерби. When the 


80 SOIL SURVEY 


TABLE 10. Estimated 


Classification 


Depth 


Soil series and map symbols from ааа а анын (А nec nme 
surface 
USDA texture Unified AASHO 
Inches 
Alicia: 
DEES icut а at spe · Е S iei Seb Ses 0-6 JJC А-4 
6-27 Clay loam ... CI | А-6 


DIEGO e eem ep та оС БАБО ML- CL | А-4 
Badland: | 


Ва ое а е кесе kusata ланы алата алары ақтаса —————————— —— 


Bernal: | 
t Fine sandy loan МЕ А-4 
Sandy clay loam... ML-CL А-4 


vessilla soil in Bt, see Praveen acre. 


Blown-out land: 


Une Bako o 2ا‎ 


Capillo: 
%%%! 2 =з OE ако за RE кеш бут 0-3 LOAM. ЕРЕ | А-4 
3-30 | Clay loam. to e jo Iu pte 2 А-7 
0 60% O — А-7 
Carnoro: 
C 1 TERR. бе ФОНД cies ði di 1 А-4 
3-19 | Clay loam. -~ Caco 21177 А-6 
19-32 | Light clay loam..- 2... СЕМЕ А-6 
32 | Sandstone bedroek. 
Chilton: | 
(Соз CI. F 0-9 | Gravelly ou МА 
For La Fonda soil in Cl, есе La Fonda series. 9-20 | Gravelly loam ал АМ 


Chupadera: | | 
S ³o»ü AAA ЕТЕР 0-16 Loamy fine Sand SM | А-4 
16-24 | Fine sandy loam У неа DAL 1А-4 

2e] Fractured limestone bedrock. 


| EO Ii ре ме AGE А-4 


22 | Clay loam- 25 Tn ceci № A-G 
50 Loam to clay loi... III. GIL. А-4 


Clovis: 
Cn, Со, Ср, Св... 39 DE 
Por Don soil in Cp, see Dean series. For 
Scholle soil in Cs, see Scholle (Sc). 


C T T 0-6 | Stony ЛОВ Та са алат e РАДА 
1-24 | Very stony CHY ..|i CH-MH | А-7 
24-20 | Limestone bedrock. i 


Dean i | 
а sp aasma eg ШО, fr E aes os ЛУЫ ОШ А-4 
7-36 | Ст: welly loam....- FFF GM А-а 


Duncan: | | 
„„ CCC F/ sz SESE кы ше ыш. ML-CL Aa 
4-20 | Heavy clay loam to loam . Clu | A-6 
ОО ОВИ оа азаа аа ТЕ | A-Ö 


Eneierro: | | 
JJ TT O-§ Channery Јоата хи II- А-4 
5-0 | Stony light ela; ac 

9-48 | Rock, clay, and « 

48-60 | Hard sandstone. 


эзчү OSE ыгы был дыр и ан лэн 0-5 | Stony loam...--..-.-.--------------|/ GM 4 
5-395 Oly e Е | СТ, | А-б 
35 | Felsite bedrock, | | 
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engineering properties 
ag complexes, undifferentiated units, or as re given under the series name of the individual components] 
3 7 наи I Loe Е 22 MMC о 
Percentage passing sieve-— | 
MR Mato DON кызта 55-24 E | Available | | 

р Permeability | moisture Reaction | Salinity , Shrink-swell potential 

No. 4 No. 10 No, 200 | | capacity | 
(4.7 нил) (2.0 mm.) (0.074 

mm.) 
| Taches per hour | Inches per inch „И 
ј | oj soil 
| | | | 
ы 100 | | 0. 632. 0 0.17 | None OW. 
PS 100 i 0. 20-0. 63 | dT. 4 | None | Moderate. 
Ӯ 100 | 0.63-2.0 | 17 | | None | Low. 
| | 
zi à 100 | | 0.63-2. 15 f IS NE Low. 
2 Е 100 | | 0. 20--0. 63 17 6.6-7.3 Мопо..-...--.---.------.1 Moderate. 
| i | 
| | | 
| | | 

56-00 7 | Low to moderate, 

86-96 7 High. 

16-86 <0, 05-0. 7 | High. 

| | 
: | | | | | 
90-100 90-100 | 0.63-2.0 | ШЕЙ CC | Low. 
90-100 | 0. 20-0. 63 | 16 4 Non Moderate. 
90-100 | 0. 20-0, 63 16 | 5.4 None Moderate. 
36-46 | 3 T. None ow. 
MESS 08 7. None Low. 
f | | | 
100 94-100 39-49 | 2.66.3 5 None Io. 

75 855 73-83 | 40-50 | 2. 0-6. 3 3 | Nene eel da V. 
mc 100 толо | 0.20-0.63 | т Nona Moderate, 
» Р 2 100 | 70-80 | 0. 20-0. 63 17 | 41 None... 0000. ___--..---_| Moderate to high. 
is 100 | 60-70 | 0. 20-0. 63 17 | 4| Мопс.---2-2---.-.-------| Moderate. 
| | | i | | 
| frr 60-70 | 41-50 | 0, 20-0. 63 10 | САТ ONG e ith ecce ;ow to moderate. 
| 05-5 607 50-59 0.05-0.20 | 12 ойе сес Moderate. 

| | 
| | | | 
Цэрэн 100 | 73-83 0. 63-2, 0 vi 7. 0-8. 4 | NO bow. 
50-60 45-55 833-43 0. 632. 0 7 7.9-8. 4 Non Low. 
| | | 
2 100 | 07 0. 63-2. 0 7 R 5-9.0 | Slight to moderato Moderate, 
| 100 87-97 0. 20-0. 63 7 9.0 Sever 22221 High. 
a E 100 | 89-99 | 0. 20-0. 63 7 $. 5-9, 0 | Sever „„ „| Moderate. 
60 70 | 0. 63-2. 0 7. 9-8. 4 | None С e E Moderate. 
40 50 0. 20-0. 63 13 7. 9-84 NO Moderate. 
| | | | 
| 50-60 | 50-00 | 0. 63-9. 0 Кү а | Low. 
Bee sma ӘН! 100 0. 20-0, 63 E V AST ING E ХОП 22a 0 Е ҰЗ | Moderate 


82 SOIL SURVEY 


TABLE 10. 


Classifieation 


| Depth 2222 i Дс اکا کے‎ 
Soil series and map symbols | from | | 
| surface | i 
| | USDA texture Unified 
Inches 
Fortwingate: | ! | 
nom CR еу то t | Stony loam. Tm cie 
-30 | Stony clay loam. FFF 
30 | Bands stone bedrock. 
Fuera: | | 
rr РОМИИ Ее РеЕ 0-11 | Cobbly loam to fine sandy loam . СМ 
11-48 | Clay und stony silty с occ dds CH 
48-60 | Heavy clay loam оо CL 
Gypsum land - EE ےک ا ااا کہ بک ا کے کی اس ا‎ 
Hagerman: 
Ha, AN a Sot з жаа ала был а сы an P 0—3 Fine sandy loam 
For Dean soil in Hd, see Dean serios. 3-30 | Sandy clay loam. 


30 | Sandstone bedrock. 


Harvey: 


He, Hf, Hh, Hg ӨГЧ 0-11 | Loam 


ML-CL 
ML-CL 


SM 


i CL 


For Dean soil in Hh and Hm, 11-60 Lom 
F А на ss dE 0-13 Lon mn rS 
f 13-60 Clay oũ—276ꝛ2— 
Hassell: | 
F - Е оная | !! аа queen a 
| 11! 8 
CC eee 
| : | У "loan 22235 xime сое 
38-42 Weathered shale. | 
Ignacio: | 
| rc юмс? 2 0-14 Pine sandy loam 2... БЕТЕГЕ 
14-25 Fine sandy loamm TM 
25 | Sandstone bedrock. 
Ildefonso: | 
ЇН, PR eas : 2 ° : 0-10 | Fine sandy loam. 22-12 "I 
10-86 | Gravelly fine sandy loam ___ B 
Pies ER Dite bdsm 0-8 Loamy fine sand 2a- ETEC ар 
8-60 Gravelly fine sandy loam.. . 
S ee 5 0-6 Stony sandy loam. ss 
6-13 | Sandy loam ow... оо ЕЕ 
13-48 | Gravelly lou RR 

Ге еу: 

е... | ЭР Е КУ КАЕ ! 0-24 Silty elay loam ЖЕ 
94-46 Silty c ау. " - 
46-60 | Partly weathered shale. 

Karde: | | 
Jö ði i ð b НЕ : 0-5 Ол седа SERRE SE зат AU a t Ct | 
For Willard soil in Kd, see Willard (Wm). Dep c DILE TOL A. Tuya өт оготор | 

Koch: I | 
D e mls AL Е ne 222 0-4 | Gravelly Тоати. 

4-16 Clay loam u 
16 | Gneiss bedrock. 
Kim: | 


Ko, Kp, E SS 0-38 Loam.. ee 
For Otero soil in Ko, s see Otero ser 
Pastura soil in Ko and Kp, see P. 


series, For Tapia soil in Kp, sce Tapia series, 


For Pinon soil in Kw, see Pinon series. For | | 


Witt soil іп Kw, sce Witt series, 


2 MI-CL 


ААЯНО 


properties Continued 


Percentage passing sieve— 


No.4 No. 10 
(4.7 mm.) (2.0 mm.) | 


Мо, 200 
(0.074 
mm.) 


50-60 | 55-65 | 42-52 0. 
10-50 5-15 | 80-60 0. 


30-40 | 
50-60 | 
75-85 


66-76 
58-68 


энээ Dee 100 79-89 0 
тей 100 79-80 | 0 


i 

| 
30-40 | 
40-50 | 
| 

| 


TE 


50-40 


: 
c 


0 
0 


86-96 
84-94 


10-50 


55-95 


7 . 83 
гэгээ 


55-95 


40-50 


73-88 


ж 
i 


| 100 | 


90-100, 0.6 
91-100 | 6. 


0. 


. 63-2. 
. 03-2. 
. 63-2. 
. 20-0. 


52-2. 
20-0. 
. 63-2. 
. 20-0. 


. 05-0. 
. 05-0. 2 


62-2. 
20-2, 


638-6. ; 
. 63-6. 3 


Permenbility 


9 
0 


TORRANCE AREA, NEW MEXICO 


Available 
moisture 
capacity 


of soil 


жа ча ча КА 


‚00 
ШЕЗ 


e e 


! р | 
Inches per hour. | Inches per inch | 
! 


Ї 


ieaction 


| пр кы ене E) 
1.4-8. 4 | No 


кл тт 
None 


www 
4 

© 

E 

i 


АНЫ Em e аддын 


оа 


| Nono... 


| None a. 
| Slight... PE 


GRAN 


VVV 
None... 


6. 6-7. 3 
7. 0-8. 4 


None - 
Nona “20.620. 


| None TS 
None.... DE Е 


í 
1 


= 
> 
маме 


Lone. e 
ph Ra 2 
None... Е 


Neige | 
Nonas ter eae] 


| | 

7.9-8. 4 | Moderate... ii. | 
4. 5 " i 
4-7.8 | PENES | 


MESE 


None. wes 


None.... 


р 


83 


Low. 
Moderate. 
Low. 
High. 
Moderato. 


Low. 
Moderate. 


Low. 

Low. 

Low to moderate, 
Moderate. 


Moderate. 
Moderate to high. 
Moderate. 
Moderate to high. 


Low. 
Low. 


Low. 
Low. 


Low. 
Low. 


Low. 


| Low. 


Low. 


Moderate. 
High. 


Low. 
Low. 


Low. 
Moderate. 


Low. 
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T 


ABLE 10. pes stimated engineer "ng 


Classification 
Depth =: FFC LIO ا‎ КЕСЕНЕ 
Soil series and map symbols from 
surface 
USDA texture Unified | ААВНО 
Inches 
La Fonda: | : | 
La, Lm, Lo DE те | Loam... — —— — УМ ОЛ | А-4 
For Alicia soil in um soe Ali Heavy loam. pm e mmi eris CL 4 6 
Rock outerop in L Lam а e ЕС | А-4 
slides. : 
Ает ? -— MONS FF ННІ А-4 
O Fine sandy 10am. МЕ А-4 
30-42 | Gravelly sandy loam QO A-6 to А-7 
Laporte: | 
Du 0-11 | Stony loam 22... БИЛЭР AN | А-1 
For Rock outcrop in Lp, see Rock outerops 
and slides. 
Manzano: 
МАМЛ eco A S "E 0-19 | Loam. ooo. man СҮ comen. ML-CL | A-4 
13-41 Light clay loam. C за CH 4 6 
JJ ð “ —? T1 CCTV 1 А-4 
7-28 | Clay loam. 2ͤ ð ͤ§V ey ЕН А-6 10 А-7 
| 25-60 | Loamy lacustrine sediments. 
Mirabal: 
Min 1 Re O tage me MS 0—21 gr "IU А-1 
21-39 · hedroek. 
Moriarty: 
Ман, Матка cose © хэтрэх 0-8 КОЛА ПОЛ э даалин эл ( 4-6 
хосоо 2 e Е А-7 
5 PER Gravelly loam. —— GM-GC А-2 
Gravelly coarse st andy Toam сам А-2 
Very gravelly heavy sandy lam. GM A-2 
Granite bedrock. 
Otero: 
Cp (Otis mes 0-40 | Fine sandy oam XII. А-4 
For Palma soil in Op p 
БАНН ...... A Mere cd 0-6 | Fine sandy loan 2. л ML А-4 
6-19 leavy fine sandy loam 2441 MEP-CL 1-4 
19-60 | Fine Sandy lom... .. МТ, А-4 


Pastura: | || | 
Papiam „лаје: РИЕТИ 0-10 | Loum...... ниот е — АС | А-4 


= 


10-24 ndurated caliche. 


Pedriek: 
F CCC amy fine sand to sandy оа... М, A 
Teavy fine sandy om AIL A- 


| Loamy lacustrine deposits, 


„ 0-5 Fine sandy OAM 
For Dos in soil in Pn and Po, see Dean serica. 5-20 Sandy elay loam 5 e 
29-60 Fine sandy our 
JJ ĩðd] нэх ⁊ ЭРЭР? 0-10 Гоату fine кана... BAI 
10-60 Light sandy clay loam and fine sandy SM 
loam. 
E T Ep aa a Kusa Аз 0-23 | Sandy clay loan SC | A-4 
23-60 Fine sandy loan SM | А-4 
Pin: ata: 
Pt Passa pude Ae ete ede me b 0-10. tony ann ЧОМ А-4 
To Stroupe soil in Pt and Pu, see Stroupe E E E AE E et coe ОО А-6 
8. 45 | Felsite bedrock. 


TORRANCE AREA, NEW MEXICO 85 


properties—Continued 


Percentage passing sieve— 
NI 2.24 о = Available | | | 
| Permeability moisture Reaction | Salinity | Shrink-swell potential 
No. 4 No. 10 No. 200 | eapacity | | 
(4.7 mm.) (2.0 mm.) (0.074 | 
| mm.) | 
m S JJ. A—— ————— 
| | Inches per hour  Ттейея per inch pH | 
| of soit 
Sie ue 100 | 0. n 7. 48. 4 | None — E Low. 
oder i00 | 0. 7 7.9-8.4 NO Moderate, 
ы scd 100 | | 0, 7 7. 9-8. | None...--.----- tees ИН 
T 100 15-88 | 0. 63-2. 0 7 7.9-8. 4 NOn uu | Moderatc. 
15-85 60-70 ).63-2. 0 T 7.9-8.4 Non „„ | Low. 
60-70 45-55 0.63-2.0 15 7.9-9.0 None Low. 
29-30 28-88 | 23-93 | 0.6863 4 7.9-8.4 | None Low. 
БЭЭ” 100 50-00 | 0.03-2.0 7 6673 None. Low to moderate. 
100 90-95 | 9. 05-0, ба 17 7.4-8.4 NOũ oo Moderate. 
бл ам 100 60-75 | 0.68-2.0 7 6. 67.3  NoONC. Tow to moderate. 
MEME 100 | 70-80 | 0. 20-0. ба 7 6. 6-7. 8 Slight. ---......-2-...-.., Moderate. 
56-66 55-65 | 25-35 2. 0-6. 3 907 6. 6-7. 3 None. Low. 
100 0. 202. 0 218. 7.4-7.8 Мопе..___________________ Moderate. 
с 100 0. 05-0. 63 240 7.4-8.4 | Sight... НЭЭНЭ ien; 
55-05 26-30 : 9.632. 0 208 6. 67. 3 None. oo... 2.22 ow. 
40-50 10-20 | 2. 0-6. 3 .03 6.6-7.3 | Мопс.....---.-........... Low, 
29-85 13-23 0. 20-6. 3 .05 6. 6-7. 3 None Low. 
| 
100 50-60 . 2.0-6.3 | .13 7. 98. 4 None. ow. 
5 100 | | 2.0-6.5 15 6.6-7.3 Non - - Low. 
e 100 | 9.636. 3 iT 6.6-7.9 | Мопс. жад ies e 
bl 100 | 2. 0-6.3 15 7. 9-8 Non e 
88-05 | 85-05 | 03-73 | 9. 632.0 217 TRE None [Low 
NETUS 100 | 2:0-6:5 as 7.9-8.4 | None ow. 
24 | 100 | | 9.63. 0 10 7.9-8.4 None to slight Low. 
i 
v 100 | 0 6. mu T 
E: 100 | 10 | 6 | None ete 
cup 100 | | 0 7 мг, HT 
- 100 | 2.0-6.3 208 6.67. | None l LOW. 
БЕН 100 | 0.63-6.3 | 10 T esia None do 
| | | | 
EAM 100 | 90.63 2.0 0 None... Moderate. 
Е 100 | 2.0-6.3 05 Non Low. 
67-77 65-75 | 41—50 0, 03-2. 0 0 6. 67.3 No. Moderate. 
56-00 45-55 34-44 <0, 05 09 6.6-7.3 | None аа.) High. 
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TABLE 10.— Estimated. engineering 
| 
Classification ! 
масс r ко, ERE 
Soil series and map symbols | from | 
| surface | | 
USDA texture Unified 
Inches | 

Pino: | | | | 
و کو‎ EAS RE | 0-6 | Loam and very fine sandy lo: un. ML-CL E | 
6-36 | Clay loam. Mee 2-4) CL | A-6 | 
i i ! 
ERE a Sor онгон PME 25 0-10 НО Шы os fier aes IIC | А-б | 

10-18 | Clay ома... 5 C. А-6 

18-44 Clary ОЖТ” ...] CH A-7 


44 Limestone bedrock. 


| 

| 

| 

Pinon: | | 

[Жуу ода у : PEERAGE ASE RS 0-18 | Channery loam - кым БӘСЕ | ML-CL | А-6 
158-20 | Limestone bedrock. | | 

i 


Prewitt: | 
| А-4 to A-6 


po E c 0-8 | Heavy lonm Е Куе г 
For Manzano soil in Pz, вее Manzano series. 8-60 Light clay Jam — CL 4 6 
Ranee: | | | 
| rr 0-26: | АИ балт ана са МО, | А-6 
For Gypsum land in Во, sec Gypsum land. 26-00 | Gypsiferous material. | | 
| 
Roek land: | 
Кесме DE ATE E EFC ERE PCIE m 5 "—— —— T S I 


Rock outerop-Pinon-La Fonda comple 
c: eer PCM T y MR 2322 А NEP et SR еш 
For Pinon soil in Rp, see Pinon series, | | 

For La Fonda soil in Rp, see La Fonda series. 


Rock outerops and slides: 


Salas: | | | 
CCC e 0-6 Stony Тоат ng 4-4 
| 6-31 Лау Јов. о. | A-6 
| 31-33 | st bedrock. | 
| | 
Scholle: | | | 
Оба Дыра / A opem н | -5 | Gravelly TORR ees 13-4 
| 5-15 | Gravelly elay Юл ---..-.------.. | А-4 
15-60 | Caleareous gravelly loam 2... | А-4 
| | 
Обода e TERE ETC (CD, тээ E | А-4 | 
[CER 1 дахи баталы ыры | | А-6 | 
17-29 | Gravelly clay оп... 2.22.2222. | А-6 | 
Slickspot.. 0222. e PRU секет #3. و‎ ENT 5 BS Shale —— - -- HN E | 
| | | | 
Steep rock land: | | 
SIT Жаа A Жылма Жаз m ue Tat S PES 22 o Ü B 
Stony alluvial land: | 
CCC e TIE e eu apa a edie C 
Stony steep land: 
ВО с Эше л. =e mi лав ИНОЕ ОНИ TOC dine ми а а маша ee 
Stroupe: | | | 
И ð⅛ - АА АТ) 0-7 Stony Joan Sole nata dott НА NE | A-4 | 
ОНА стан соо сече фонда a та a 1 GC | А-4 
| 


| 20-24 | Felsite bedrock. 


Supervisor: | 
S р 0-13 | Loam... fel. TR 
| 13-30 | Stony oa ba 
30-49 Schist bedrock. | | 


| 
| 
| 


properti 


— Continued 


Percentage passing sieve- 


No. 4 


No. 10 


(4,7 mm.) (2.0 nun.) 


91-100 | 


77-87 


48-58 
57-67 


H 


мээн 100 

Lad 100 
90-100 | 90-109 
91-100 | 90-100 


90-100 


100 | 
100 | 


55-65 


79-89 
55-65 


Хо, 200 
(0.074 


mm.) 


66-76 
81-01 


61-71 | 


82-92 | 
80-00 | 


80-90 


60-70 | 
67-77 


60-75 
10-80 


55-65 


56-66 
89-49 


Permeability 


Inches per hour 


0. 63-2. 0 
0. 20-2. 0 


0. 63-2. 0 


0. 20-2. 0 


9.202. 0 


90. 63-2. 0 
0.650. 63 
i 


0. 65-2. 0 
Û. 20-2. 0 
0. 63-2. 0 


0. 63-2. 0 
0. 63-2. 0 
0. 63-2. 0 


0. 63-2. 0 


0. 05-0. 63 


NEW 


MEXICO 


TORRANCE AREA, 


~T 


Available 
moisture Reaction Salinity Shrink-swell potential 
capacity 
| Inches per inch pit 
of soil 
17 6. 17.3 | None. Low. 
17 7. 47. 8 | None ” Moderate. 
16 6.6-7.3 | None... _ Moderate. 
16 6.1-6.5 None. — | High. 
17 6.6-7.3 | None... - : High. 
16 1.9-5,4 | None. ci. Low. 
217 T | None. ` Low to moderate. 
212 T None Moderate. 
. 17 f 7. 0-8. 4 |. Slight to moderate Low to moderate. 
| | 
| . 09 | 6. ONC 22 Ad се O 
| 08 | 6 None. Moderate. 
| | 
| 17 None а 5 Low. 
| 17 | ONG ы ee neces Moderate. 
| 17 | Nono... Е Low. 
| Ри UO None Low. 
| ohh s ze] None Moderate. 
| 410 7. 4 7. 8 Non Low. 
.07 | 6.6-7.8 | Nona !! | Low. | 
10 | (4-5,4 | None Moderate to high. 
f | | | 
| | | | 
| i5! хал ее | Moderate. 
| 09 4.5 5 


VI!!! eee e | Low to moderate. 
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TABLE 10.—£stimated engineering 


Classifieation 

Depth 

Soil series and map symbols from 
surface 


USDA texture Unified AASTIO 


Inches 


c fee UCET Ü-19 © Lom Тэ тээ Нм ML-CL А- 
19-38 | Gravelly heavy loam. _ ~-.---| CL | А- 
38-60 | Gravelly clay lou CL A 


DE. 7007 


= =. 5 0-3 ОА ан аларда SE аа ы А СТ А-4 
For Dean soil in 


3-15 | Clay Тода за ОМ А-4 
5 Gravelly light clay loam 222222222 ERL | А-4 
21 | Indurated caliche. ! | 


Teeolote: 


CC 0-20 | Stony loam and very fine sandy јат. GM | А-4 
| 20-55 | Stony very fine sandy loam and clay VF 2 T 


loam. E 
85-50 | Stony clay loam 2 2-4--4-44444--4 GM А-1 


duos aedes 22227 гэ, 0-20 Stony loam to stony very fine sandy GM А-4 
. loam. 
26-50 | Stony clay loam _______..----..-.-.. СС À-2 


| coarse sandy loam. 


FFF ааш! 0-21 Gravelly sandy loam to gravelly GM | A2 
| 21-45 Ҹоу у 


gravelly sandy um | GW 


P 0-7 Loamy fine snd SM са 
7-60: Fine San (8M * 

A 

A 


E E ПО ажа cc E :. 0-2 Fine sandy loam su МЕ |] 
| VVV | А- 
0 Sandstone bedrock, 
7 P 0-2 Stony loan | ARR 
2-9 Stony elay јоат 2222-4422 | 


а-аа " 
Ку clay loam-aa noaa 
: VSG ln weed | 
36-42 | Limestone bedrock. : | 


9-16 | Stony 


Washoe: | | 
... ыда аса ы csi 0-5 i| Cobbly дата. 2 GM | А-2 
| 4-35 | Very gravelly clay loam. 222222222... ..| ME-CL A-2 to А-4 


rM c c ТОВ Ораз asa its apun | ML-CL | А-4 
relly clay рат 2.2... GO | A-4 
rüvelly oa ir GC : А-2 

Wileoxson: | 
ЧА аа O ЛЕК Же AAT C ER e | 0-9 Clay ат... ее дады : -0 


-б to А-7 


Clay 1 K Жы 
бе Clay. са oM aA инте 


0-2 Stony loan 23 
2-10 42€ ly edt. 
16 | Weathered lim 
Wi WS e З 0-2 Stony loam „ 
2-24 | Stony ee a om E 
24-30 | Limestone bedrock. 


TORRANCE AREA, NEW MEXICO 
properties —Continued 


Percentage passing sieve- 


PN РЕКУ Available i 
i | Permeability | moisture Reaction Salinity | Sbrink-swell potential 
No. 4 No. 10 No. 200 | Capacity ! 
(4.7 mm.) (2.0 mm.) (0.074 : 
mnm.) 
Inches per hour | Inches per inch ply 


of soil 


81-6 0. 63-2. 0 „ N 6.6-7.2 None 
77-57 70-80 0. 20-2. 0 mr 6.6-7,8 | None zi siehe Moderate. 
91 59-69 0. 20-2. 0 15 7.4-7.8 | Non Moderate. 
Е | 
95-100 83-058 Ни: 6.6-7.3 NO Io to moderate. 
95-100 30-90 mi 6.6-7.3 | Non... Moderate. 
77-57 05-75 „КО ОВУ ЖБ. ашына SAE - Low. 
56-66 55-65 32-42 0. 63-6,8 | 07 6.0-7.3 | None... адама | Low. 
d хаа. аласы ЕЕ E 2; x бы пе праве цењен 
26-36 25-95 10-29 0.05-0.63 | . 06 6.6-7.8 | None... Moderate. 
65-75 6575 45-55 | 0.63-2.0 olx 6.6-7.8 Nn. Low. 
35-45 35-45 | 25-35 | 0. 20-6. 63 213 6.6-7.8 | None... Moderate. 
| 
42-52 35-45 26-36 | 0. 63-6. 3 . 06 6.6-7.3 | Nono... 2 8 : 21 Low. 
15-28 5-15 | 8-10 | k m ‚01 6.6-7.3 | None... 2 aê ыы HORE 
100 45-50 | 207 7.4-7.8 None ow. 
100 35-45 07 7. 4-1, 8 NO 2 Low. 
100 58-68 215 6. 0-7, 3 None... тэгээл 
i00 | 70-80 217 6. 0-7. 3 Nong. : 2241 Low. 
40-20 08 7. NONG NN 222441 Low to moderate. 
40-50 208 7 “СОН m .| Moderate. 
21-01 xd da None... Е На: 
51-01 I8 p None... . P -..| Moderate. 
51-61 413 ra | Nono... ЕТЕ инээнэ to moderate. 
70-50 70-50 | B None И E 
70-50 70-80 | 219 МОЛ иш ой f 6 .. Moderate. 
73-83 ay None... nuin ТОЛЫ 
385-45 . 15 | None e ат senno M Odo. 
25-35 ‚ 10 None - | Low. 
100 217 7,4-7,8 Моне... Moderate to high. 
- 100 9 7. 4-8. 4 | None арасына даа gb. 
100 £ 8 5 0 0 | Nona... e aces] hoa 
100 Ts Хүүг басуы себен - Low. 
100 17 None " 2.44) Modorato. 
100 Г. | Nono.. Пе. 
(5-85 - 15 6. 67. 3 Nou Low. 
EE 100 . 19 У хс ЖМ Н ЖЕК КЕККЕ УЛ | High. 
15-85 75-83 5 None Ala Woe 
7585 TABS 16 None | Moderate to high. 
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Classifiention 


Depth a" MR e 227212 ne ES 
Soil series and map symbols from 
surface 
SDA texture Unified | AASHO 
Inches | 
Willard: 
/) ⅛ðVñßʃ NE ны 0-10 Pine sandy loam. А-4 
| 10-24 Loam. А-6 
24-60 Lacustrine deposits. 

/ МЕ EASE ай 0-11 Loam. Пе с ГА-4 
11-26 | Clay loam. CL A-6 

26-60 Clayey lac ustrine material. | 
ö ³Ü—¹vͤꝛ; ы мели ышы ы (—4 P дылы она Эн CU | А-6 

4-60 | Lacustrinc sediments. 

3 T EES 0-5 цэ ML-CL | A-4 
ОТ bight. clay Та аг гал ши GU | А-6 

17-60 | Lacustrine sediments. : 

Witt: эр | 
Wn, Wp, Ws, Wt. FFC - ML CI | А-4 
For Harvey soil in Ws and. Wt, see Па x 75 yk e CL А-4 
series. For Pinon soil in Wt, see Pinon series. 47-00 | Шоат..-----.-..---.-.......22..... ML-CL А-4 
Wo, Wr.. 2200 0-40 | Clay lOa m "MU ГА-4 
40% LO eiii ы МЕНЯЙ 1-4 


soil is air dry, this amount of water will wet the soll ma- material and its corrosiveness to other materials. Estimates 
terial to a depth of 1 inch without deeper percolation. of salinity are based on estimates of electrical conductivity 
Reaction refers to the degree of acidity or alkalinity of Of saturated soil extract, which is expressed in millimhos 
a soil, expressed in pH values. А soil having a pH value of ber centimeter at 25° C. In table 10, salinity is rated as 
ТТТ ЫГ ар Л Го ТУН if conductivity is estimated as less than 2.0 millimhos 
í € са € € DIE: 4 
per centimeter. It is rated as slight if conductivity is 
а, | elevatic are т > i р £ NE 
1155 lower юм Эн эн De mostly neutral or alkaline, and estimal ted as 2.0 to 4.0 millimhos per centimeter, as mod- 
those at the higher elevations are neutral or acid, | crate if conductivity is estimated as 4.0 to 8.0 millimhos per 
Salinity affects not only the suitabili ity of a soil for centimeter ‚апа as severe if conduct iv ity is estimated as S.0 
crops, but also its stability when used as a construction to 16.0 millimhos per centimeter. 


TABLE 11. 


igation 


а source of— | | Farm ponds and i 


Soil series and map symbols | TTT Mmmm Dikes and s and 
з levees | diversions ! 
Topsoil Sand and Road subgrade | Road ПН | 

gravel | 


Unsuitable... Fal „ Ful. Good stability | Should be | Moderato 


Alicia: . 0 Good stability 
ifcompacted — placed when permeability. H com d 
when wet. Soil is damp. | jo when wet, 


from 6 inehes 
to 3 feet. 


| Not applicable. Slow permea- | Shale in some 


Вашата: B22 Unsuitable . Unsuitable | Unsuitable.. оровтар! зуг 
| || р за bility. Areas. 
| 
Bernal: Bs, Bt. .... Unsuitable... Unsuitable. | Fair -4 Fair to good.. Limited Not applicable, Rock at a | Limited 
:kspot part of Ве, seo | quantity of because of depth of 12 | quantity of 
soil material. | — shallowness, inches. | soil material. 
i 


For Travessilla soil in Bt, | | 
See Travessilla series. | | | | | 


See footnotes at end of table. 
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properties Continued 
| Poreentage passing sieve 
!! Шы ори но рано оф Available 
| Permeability moisture Reaction | Salinity Shrink-swell potential 
| No, 4 No. 10 No. 200 napaeity 
(4.7 mm.) (2.0 nun.) (0.074 | 
mm.) | 
Inches per hour pil 
= 100 0. 63-6. 3 5 7. 9-8. 4 None... Пи 
00 0. 20-6. 3 17 7. 9-8. 4 | Flight... Low. 
: 1 50-60 0. 63-2. 0 17 None манж? 
3 0 75-85 0. 20-0. 63 7 Blight.... . 222222... Moderate. 
— 00 15-85 0. 20-6, 3 " 7. 9-8. 4 | Moderate... = | Low. 
100 00 60-75 0. 63-2. 0 7 | Moderate... Low. 
100 100 70-80 0. 20-0. 63 7 | Severe... Moderate. 
100 0. 632. 0 217 6. 67.3 Nane 222222222222... Moderate, 
Р 100) 0. 20-0. 63 | 217 6. 6-8. 4 | None Moderate to high. 
| 100 | 0. 63-20 H 7. 0-8. 4 | Nono... Moderate. 
100 100 70-80 | 0. 20-0. 63 17 None... Moderate to high. 
100 100 60-75 0. 65-2. 0 7 | Nono.. - Moderate 


Shrink-swell potential is an indication of the volume 
change to be expected when the moisture content of the 
soil material changes. In general, soils elassified as CH and 
i have a high shrink-swell potential. Clean, strueture- 
less sands and gravel and most other nonplastie or slightly 
plastic soils have a low shrink-swell potential, 


Engineering interpretations 


у 


rives estimates of the suitability of the soils for 


Engineering interpretations 


Stoek water 
pipelinos 


Buildi 
foundatios 


Irrigation Waterways 


Range pitting 
ала chiscling 


| Low shrink- 
swell poten- 
fair b 


Fair waler- 
holding 
capacity. 


depth базу 
reached; no 


| Steep topogra- 


vock fore 


Not applicable...) Roek outerops; 


slow permea- 


High shrink- 
swell potene 


Rock outcrops 


11 jus: low bility. tial, except 
fe on roek out- 
crops, 
Rock at a Roek at à Good bearing Rock ata 
ofl depth of 12 depth of 12 eapaeity ои depth of 12 
inenes. inches. rock. inches. 


rock problem 


i 


specified uses and describes some of the characteristics of 
n, construction, and mainte- 


the soils that affect the desig 
nanee of engineering structures. 

The ratings of the soils as a source of topsoil are based 
on use of the soil as topdressing on road slopes and dams. 
А good rating is given fo n soi, such as Manzano loam, 
that is fertile and tillable and generally not subject to ero- 
sion. Soils are rated poor or unsuitable 1f they are Jacking 
in plant nutrients, are hard to work, or are erodible. The 
solls are also rated as a source of sand and gravel. 


Degree of limitation for- 


Recreation | 
areas 


Sewage disposal | 


fields 


Slight.. ТЭЭ A 


| Severe: slow | Moderate: Severe: poor D 
permeability; steep, broken foundation 
ви оно. | topography. material; poor 
outcrops. | field for septic 
i tanks, 
Severe: rock | Slight | Slight. | Moderate: D 


ара depth of 


i | poor field Tor 
12 inches. { 


erosion. 
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i Suitability as а source of 


Soil series and map symbols 
Sand and 


Topsail H 
| gravel 


Blown-outliand: 8. Unsuitable......; Unsuitab 
Саре: Ca Egli asi Unsuitable.. 
Cammero: Сб... gs m Unsuitable, 


Chilton: Cg, С av 1 Poor... Good for 
For La Конда soil in Ci gravel. 
see La Fonda series. | 
Sp. i000 % р24 Poor... 
Clovis: Spi Suas | Fair Unsuitable. | 
For Dean soil in Cp, see | 
Dean series. Гог Seholie 
Cs » Scholle Sc, 
Crest: Ct. Poor... Unsuitable. | 
Dean: E 24 Poor.. 222.22. Poor; mostly 


caliche, 


Duncan: Ou Unsuitable. . Unsuitable...) 


Рог... 2.2 Unsuitable... 


Encierro: 


See footnotes at end of table, 


Road subgrade 


Fair to poor. 


Fair... 


Poor to à 
depth of 20 
inehes; good 
below 20 
mehes. 


Good... 


Fair... 


Fair 


Good below 
the topmost 
8 inches. 


Poor in [оре 
most 7 inehes; 
good below 7 
inches. 


Poor; high 
shrink-swell 
ројен ај. 


Fair to poor... 


| Dikes and 
levees 
Road ВИ 


sin sandy 


OAS. characteris 
but erodible 
alter con- 

| struction. 
| Poor. и. 


topography. 


Poor to fair 
toa depth of 
20 inches; 
good below 
20 inches. 


| Fair io good 


Good - Very pervious 
boenuse of 
gravel. 

Fair _ | Poor stability. 

Fair... 268 Compnaets 
easily 

Good... Shallow soil 


limits avail- 
ability of 
material. 


Not stable 
en wot. 


Poor in top- 
most 7 inches: 
good below 7 
inches. 


High shrink- 
swell poteu- 
tial; cracks 
when dry. 


| Unsuitable. 


Unsuitable...... | Limited 
amount of 
soil, but 


rocky enough 


to make 
| stable dikes. 


ir compaction | 


tics, 


Farm ponds at 


reservoirs 


L Torac 
| diversions 1 
Reservoir 
areas 


· Moderate per- 
meabili y. 


ot 60064, 
because wate 
erosion is not 
a problem, 


Steep Blow permeabil- 
topography. ity: rock 
zimits depth 
of excavation 
for ponds. 


Bedrock ара 
дери of 30 
inches. 


| Rocks iu soil 
material, 


Gravel in soit 
material, 


Rapid per- 
meability. 


Not needed, Rapid seepage... I 
beeause гай» 


off is slaw, 


Not needed. | Moderate per- И 
тезу. 


Shallow to 
bedrock. 


Not applicable, 
because of 
position. 


Hard caliche 
near surface. 


Moderate per- 
meubiliiy. 


Cemented hard- 
panata 
depth of 20 
inches. 


Not applicable; 
nearly level. 


Not applicable.) Shallow to 
fractured 
bedrock. 


TABLE 11.—ZFngineering 


Шоп 


bank ments 


ү сотрае- 
tion ef 


растод when 


шан ћу. 


"onmpacts easily, 
but remains 


permeable. 


Amount of soil 


limited. 


Not stable 


when wet, 


when 
dry and is 
consequently 
subject to 


pipi: 


Limited 


amount of 
soil, bui 


rocks make 


embankments | 


stal 


inter pretations—Continued 


| Low fertility 


Irrigation 


and low 
organic- 
matter eon- 
ient; mo 
ate in 


Fate, 


lor 


| Steep topog- 


| Moderate fortil- | 


i 
i 


raphy, 


Unsuitable, 
becaguse of 
rocks in soil 
material. 


Low water- 
holding 
capacity. 


Low wa 
holding 
capacity. 


T 


ity and 
organic- 
matter 
content, 


Shallow; too 
steep. 


Low-water 
holding 
capacity. 


| High salt 


content, 


Low water- 
holding capac- 
ity; shallow 
soil. 


i 
| 
| 
| 
| 


Waterways 


Cover diffi- 
cult to 
establish. 


Erodibility 
when bare. 


Too rocky to 
establish 
cover. 


Not applicable, 
because of 
gravel. 


| Not necessary, 


because гап- 
off is Slow. 


Бір у erodible 
until cover is 
established. 


Lot applicable. 


Hard to 
establish 
grass cover. 


Not applicable. 


Not applicable. 


Range pitting 
and chiseling 


| Not needed, 


i 


! 
| 
ј 
| 


because ter- 
rain is flat 
and water 
soaks in. 


Not applicable: 
forested. 


"ensible only 
on milder 
slopes. 


Low water- 
hoidiug 
сарасы 
high intake 


High intake 
rate. 


Good water- 
holding 
capacity. 


Not applicable; 
soil too 
shallow. 


Al 


rbs 


water readily, 


but has low 
water- 
holding 
capacity. 


Slow intake 
rate. 


Low water- 
holding ca- 
pacity. 


TORRANCE AREA, NEW MEXICO 


Building 
foundations 2 


| Fai bearing 
capacity. 


| High shriuk- 
swell 
potential. 


| Good bearing 
| capacity. 


Low shriuk- 
swell poten- 
tial; fair 
bearing 
capacity. 


wink- 
sw poten- 
tial: good 
bearing 
capacity. 


23 


Moderate to 
high sheiuk- 
swell poten- 
tal. 


| Good bearing 
| capacity ара 
| depth of 24 

| inches. 


i 

| Low shri 
jo әжей poten- 
|o tial. 


High shrink- 
swell poten- 
tial. 


Good bearing 
capacity; 
moderate 
shrink-sw 
potential. 


Stock water 
pipelines 


Мо limita- 
tons. 


Weathered 
rock pre 
vents 
reaching 
adequate in- 
staliation 
depth in 
places, 


Too rock y for 
installation 
of plastic 
pipelines. 


Some exiremoe- 
ly graveh 
as, Which. 
require 
bedding, 


titres favor. 
able toà 
depth af 24 
inches, 


No adverse 
features. 


(Severe: perched Moderate: 


Sewage disposal 
fields 


Moderate: 
slow to mod- 
erate per- 
тело ћу. 


water table. 


Severe: bed- 


қаса 
depth of 30 
inches. 
пој Ра Нива 


Severe: rock 
near surface, 


Sight: cases se 


Soil too shallow | 
and too stony. 


Hard eulieho 
in pliers. 


Hard to install 
below a depth 
of 20 inches. 


‘Too rocky for 
plastic lines; 
shallow to 
bedrock. 


Severe: bed- 
rock ata 
depth of 24 
inches, 


ВИЕВ.---.----- 


Severe: вой 

js saturated 
during rainy 
season, 


Moderate: ean 


Degree of limitation for— 


Новой 
Recreation i ке: et эм ЖЭР vee rere 
i аге: 
Cabins Residences 
| i i 
| Severe: no Severe: no i је: low 


drain through | 


fractured bed- 
rock, 


vegetation. tation; ШИ fertility: 


severe hazard plant cover 
of wind is hard to 
erosion. establish. 


| Slight... | Moderate: 


sleep i water supply 
topography. | doubtful 
| | because 


iopography 


is steep. 


БЛОТ 221 22242 | Slight E E Moderate: 
| poor potential 
| for septie 
tanks. 
Moderate: Slight.......-...) Slight... ДЭВ 
not mach 
piant cover. 
Blight ОНЕ mur КЕПИНИ 
еН а. Slight... ТОТИ | 
БИ OEE | Slieht. 0.00. ....-) Moderate: 
topography 
too steep. 
Moderate | Bight. хазаар ОЙ Л өн: 
vegetation 
is hard to 
maintain, 


yore: high Severe’ high | Severe: high | 
water table Water table water table i 
in wet io in wet nin wel ! 
weather. | weather, | weather. | 
Moderate: {оо | Moderate: too | Severe: rocky; | 
rocky. | rocky; sparse sparse vegeta- | 


vegetation. ion. 
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soil group 
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Suitability as а source о 


Fortwingate: POOP acte теше 


ТЭГ Әй» ез ая tef 


Fuera: 


Hagerman: На, Hd. FFF 
For Dean soil in 
Dean series, 
Harvey: | 
На, Ef. Eh, Hm... БҰНЫ Sa 
For Dean soil in Hh and 
Hm, see Dean series, 
Hg. e 2 Poor... 
Hassel: Hs. _ Fair... 
Ignacio: Poor... 
Пасо 50: | | 
[NT е тов | бета сканы 


See footnotes at end of table. 


Sand and 
gravel 


Unsuitable.. 


UVnstitable...... 


Unsuitable; 
mostly course 
material. 


Unsuitable... 


Unsuitable, ss 


Unsuitable... 


Unsuitable. 


Unsuitable... 


^nsuitable.. 


Good in many 
arcas; some 
areas are well 
graded; suita- 
ble for use in. 
musonrx. 


Road subgrade 


(NGOS cu css Fair toa depth 
of 5 mehe 
poor fro 


inches to 35 


inches. 


Fair in top- 


ches; poor 
below 11 
inet 


Good to a 
depth o£ 11 
іпейев. 


Good to а 
depth of H 
Inches; poor 
10 very poor 
below LE 
inches. 


Uusuitable 


Fair to poor..... 


РЧ iac. ен 
ІШЕ» seins 55 POOR: eost менын 
Poor............| Unsuitable... 
оа доне сод Unsuitable; | 
Poor. Е ? зар... 


Unsuitable. 


Fair at a depth 
of 10 inches to 
36 inches or 
more; 
gravelly 
stratum. 


Rocky, but 
stable. 


Good stability... 


Cobblestones 
make good 
porvious 
blanket. 


Uustable 22. | 


Stable if 
compacted 
when wet. 


Stable if 
compacted 
when wet. 


Unstable when | 
wet. 


Must bo 
compacted 
when wet. 


Subject to wind | 
ара water 
erosion; rock. | 
ара depth of | 
28 inches, | 


Unstable; easily 
compacted || 
when moist. | 


Not applicable 


TABLE 


Terraces and 
diversions 1 


Reservoir 
areas 


Rock ata 
depth of 36 
inches, 


Not applicable_ 


Slow permen- 
bility; rock 
ata depth of 
30 inches. 


Not applicable. _ 


Slow seepage; 
rock ара 
depth of 5 
feet. 


Not applicable 


Gypsum ata 
depth of 4 te 
12 inches. 


Not applicable. 


Moderate per- 


meability; rock 


ata depth of 
30 inehes, 


Moderate 
permeability. 


Erodibility 
without plant 


cover, 

Erodibility Moderate 
without plant permeability, 
Cover, 


Moderate 
permeabliity. 


Not applicable.. 


i 
| 


Not applicable 
of 25 inches. 


Subject of wind 
and water 
erosion. 


Rapid seepage... 


tock ab a depth | 


VONS 


| 
| 
| 


ngwmeering 


Good stability 
because of 
rocks. 


Good stability 
beeause of 
rocks. 


Good stability 
with cobble- 
Stones as 
riprap. 


Unstable.. 


Stable if 
compacted 
when wet, 


Stable if 
compacted 
when wet. 


Unstable when 
wet. 


Must be 
compacted 
when wet. 


Unstable when 
wet; subject to 
wind erosion | 
when dry. 


Unstable; onsily | 
compacted i 
when moist. | 


interpretations 


Steep: rocky 22 


Not applicable... 


Good waler- 
holding c 
ity; roots ec 


fined to less 


limy strata. 


Erodibi 
low water- 


applicable. 


Waterways 


Not 


applicable. _ 


Not applicab 


Ра 


. applicable.. 


| 
| 
) 


Not applicable 


Not applicable 


Moderate | 
erodit | 


Hard to 
produce 
Cover, 


Not appl 


Not applicable. . 


Erodibilitg 
without 
cover, cover 
hard to 
establish, 


Range. pitting 
and elhiseling 


Soll fr 
rendity and 
юй 


has g 


kes water | 


water-holding | 


enpaeity, 


Too stony: high 


water-holding | 


capacity. 


Good water- 
holding en- 
pacity; sule 


Exen 


sive 


gypsum. 


Medium water- 
holding 
capacity. 


Boi takes water 
rapidly and 
has high 


| Moder 


water-holding | 


capacity, 


Good water- 
holding 
capacity, 


High water- 
holding 
capacity. 


Low water- 
holding 
capacity, 


Low water- 
holding 
capacity. 
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Building 
foundations 2 


Good hearing 
capacity. 


igh bearing 
бйреу. 


Good bearing 
capacity. 


shrink. 


Low ви ке 
swell 


potential. 


sivink-swell 


potential; low | 


bearing capac: 
ity when wet, 


Moderate to 
high shrink- 
swell 
potential. 


Low shrink- 
swell poten- 
il 
depth of 
inches. 


prock at a 


Low shrink- 
swell poten- 
tial: fair 
bearing 
eapaelty. 


Btoek water 
pipelines 


Тос тоску for 
plastic lines 


| Boo rocky; 
hedroek ab a 


depth of 34 


| May be too 
сору for 
| plastic lines. 


| Severe: 
а depth of 4 
to 12 inches. 


дроу 


АН featun 
favorable. 


АЛ features 
favorable. 


АЛ features 
favorable, 


Rock аба 
depth of 
iuehes, 


| 
| 
| 
| 
| 


|| May need 
beddiug i 
, gravelly 
i areas. 


| 
| 


rock at 


No lhmitations 


| Sewage disposal 


| Moderate: 


| Severo: 


| Moderate: 


fields 


rock 
ab a depth of 
30 inehos. 


ші 


ovoro: 
a depth of 30 
inches. 


slow 
permeability. 


Moderate: 
курот af a 
depth of 4 to 
12 inches. 


vere: rock at 
depth of 36 
inches, 


Moderate: high 
water Буле af 
times. 


Moderate: 
slowly perme- 
able subsoil, 


shallow to 
porous 
bedrock. 


SE ао 


rock af | 


Degree 


Reereation 
areas 


Modorate: 
sleep. 


100 


Moderate: 
sleep slopes; 


rocky. 


Severe: sparse 
уер айол; 
hazard of 


winde 


Moderate: 
CU YUY: 


poor 


Slight... лока, 


Moderate: 
bazatd of 
severe wind 
erosion. 


Moderate: 
hazard of 

сето 

wind erosion. 


Homesites 


Cabins | 


Moderate: 
sieep. 


190 


Moderate: i 
steep; rocky. | 


Поб ае 


Moderate: 
sparso vegeta 


fion. 


| 
ООНА 
i 
| 
| SUght. 222221 
| | 


i 
i 


| БИЕН гааг 


Moderate: high | 
water table at 
times, 


Moderate: 
hazard of | 
severe wind | 

jon. | 

| 
| 


gt 


Residences 


Severe: too 
steep. 
ісер; 
Severe: poor 


field fo, septic 
tan 


Severe: poor 
foundation 
material; 
hazard of 
wind erosion: 


| 
| 
| 


| soil group 


с 


С 


low fertility. 
Sight. 
SUG ЕТ ЕКЕН 
Moderate: bigh | 


water table at 
times. 


Moderate: 
topography 
nndesirable, 


| Moderate: 


hazard of 
severe wind 
erosion. 


Slight. 
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Тавље 11.—Jngincering 


Suitability as а source of— Farm ponds and irrigation 
reservoirs 


Soil series and map symbols | Dikes and '"Perraees and | 

| levees dive 

! i Sand and Road subgrade | Road ПП | | | Reservoir Enbunkments 
| gravel ! | Areas 


ле ко Сове. 


| most 7 inehes. | 
Í 


|... ЕЕ DOES 22-2... вай to good Fair Unsuitable. Unstable...) Not applicable. | Rapid seepage.. Unstable š 
1 below a depth | 
of 20 in Я | | 
in some places i i 
maler I | 
suitable for | i | 
use in | | ) 
masonry. | | | 
i | | 
^ FC PO. Гог mixed | Байг to good | Сова... | Not enough | Not applicable. | Rapid seepage... Not enough 
stone and binder in | binder in 
coarse sand. i gravel. | Travel. 
Jekley: : 
Gy m 7 ..| Fair to вооа... Unsuitable Poor.. Poor _..--..---.) Hard to com- Not applicable, Little or no | Hard to com- 
| pact ade- i seepage, pact adr- 
| quately, but H quately. 
| makes good | || 
1 dikes 
Karde: | | | 
CV нэ Pow. > | asuitihle Poor Unsuitable шинэ Fot applicable. | Moderate | Unstable 3 
For Willard soil in Ка, вес | | | | Seepuge, 
мака (wm), | | | 
| ! 
| | | | 
Kech: Ке зе Poor.. 3 Poor, poorly | Eu Сова... | Soil is united; | Not applicable Rock at a depth Soil is limited 
graded. | rock ata | of 16 inehes. in quantity; | 
| | depthoti6 | rock at a : 
| | inches | depth of 16 
| | | i inelies, 
Kim: Ко, Кр, KW Poor. хилс... Unsuitable...) Кай... Роб ilr | Fairly stable; Not applicable. | Moderate seep- | Fairly stable; | 
For Otero soil in Ко, see | | | | medium to | age; bedrock 2 Юу 10 moder- 
Otero sc: . For Pastura | | ! | high com- | ata depth of | ate permea- | 
soil in Ko and Ko, see ! : |o pressiblity. | 40 inches in bility when 
Pastura series. For Tapia | ! ! places. | compnaeted. 
soil in Ko, see Tapia | || | : 
series, For Pinon soil iu | i || 
Kw, see Pinon series. For | | | 
Witt soil in Kw, see Witt | | | | | | | 
series. j | ! | | i 
| | | | | | | | 
La Fonda: La, Lg, Em. LO... Fair | Unsuitable i | Poor to а. rr... Slakes when | Not applicable. | Moderate | Fairly stable: | 
For Alicia soil in Lm, see | areas of La, | | wet, | seepage, | medium to | 
Alicia series. For Rock | | Бет, and Lo: i | i { high com- | 
outerop part of Lo, see | | dur below a | | | L pressibility. 
Rock outerops and slides. | | depth of 2 feet B | 
| | in areas of Lg. | | | i 
| | | | | | 
Laporte: Lz ME Unsuitable...) Unsuitable... Соой4........... Good | Fill material | Not applicable. | Shallow to | Limited fili f 
For Rock outerop part of ! | : | limited. | | bedrock. | material. i 
Lp see Rock outcrops and | B | | | | | 
slides. | | | | | | | 
i | | | | | 
Manzano: Ma, Mb....... AL Good | Unsuitable... zr Unsuitable......| Medium to | АН features Moderate Fair to good 
| | | 1 high com- | favorable. permeability. | stability. 
| | | pressibility. ! 
| | | | | | 
| | | | | | 
i i | | i 
| | | | | | | 
Good in top- | Unsuitable... Fair | Unsuitable... екі Medium to | АЛ features | Moderate | Fair to good | 
i | | high com- | favorable. | permeability. 1 stability. | 
| | pressibility. | | | i 
| | | | | 
| | | | 


See footnotes at end of table. 
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-Continued 


Degree of ай ба ов for- 


. ЕР ОНЕРИ LT RI Hydro- 
Stock waler | | logic 
pipelines | | Homesites soil group 
| Sewage disposal | HRoereation 
| fields || arcas | 
| i | | Cabins | Losidences 


Irrigation. | Watarwnys | Range pitting Build 
| nnd ehiseliug foundati 


| Erodibility; | Not applicable. Low water | Good hearing — | Мау need light | Moderate: | БИЕН... B 
low water- holding i jow bedding in i hazard of | 
| holding | сарасЦу. | welt | extremely io severe | 
| | | wind erosion. | 
i | | | 
: | | | | : 
| | | | | | 
i i ! I | i 
! 1 | | i 
Not applicable...) Not applicable.) High natural | Low shrink- To rocky for | Slight... Severe: gullied | Moderate: | Severe: с 
intake rate; | swell poten- plastie lines. | and eroded. handily eroded. — badly eroded. 
low water- L tial good | | 
1 b Bur i | 
| | i enpaeity. jo барий | | 
| | i 
| Not applicable.. Not applicable. | Мп water- | High shrink- , АП features ; Moderate: Moderate: БАЗНИ НЕ аа » 
holding | swell | favorable. | slowly | | 
capacity; seals | — potential. | |o рописа но, | loo sheep. | : 
easily. | | | | 
| | i | i i 
| Not applicable... Not applienble..: Not applicable Low shrink- | АП features | Moderate: | Moderate: | Moderate: C 
i i | because of . swell | favorable. | moderately saline soil. | saline soil. 
| | Saline charac potential. | | permeable, i 
| | toristies. | | | i | | 
| | | | | | 
applicable. Not applicable... Net applicable; | Low shriuk- | Rock at a depth | Severe: rock at | Moderate: not | Moderate: not | Severe: poor ip 
| | | gravelly and | swell po- | 0110 inches. | n depth of 16 much cover, mueh meo id for septie 
| | | rocky ака |o tential, i inches. because 501 because хой | iunks. | 
| | depth of 18 | | | шанг. 
| | inches. | | | | | 
| | | | | f | | 
i Not applicable Not applicable. Good waler- Low shrink- | АП features | Moderate: roek | Moderate: | Moderate: | Shellie ot sass oh 
| i holding enpae- swell po- |o favorable | orcalieheat | sparse vegeta- | Sparse vegeta- | 
: Ну. tential. above 40 | а depth of 40 Мөн because Пор because | 
| | inches, | ine in Q0 of gravel. | of gravel. 
! | places. | | 
i | | | 
| | | | 
| | i | ) | | | 
| Not applicable..| Not applicable... AH features | Low to moder- | Al features | Moderate: | Moderate: law | Moderate: low | Slight. ЛЕР И ан 
| H | favorable, | ate shrink- | favorable. ! moderate fertility and fertility and 1 
| | | | swell poien- | | permeability. organic-mat- | organie-nat- | 
i | i | tial. | | | ior content, | ter content, | 
| | | | | | | 
| | | | | 
| | | | | | | | 
| Not applicable Not applicable...) Shallow to rock. Low shrink- | Тоо rocky for | Severe: shallow | Moderate: | Slight. Severe: poor | p 
| ! | Swell | plastic lines. | to rock. | rocky surface , potentiul for 
| | | | potential. | | | |o septic tanks. 
| | | | | | | | 
| | i | 
| | | | ј | | | 
| Moderate in- | Mighly erodi- — | Good intake | Moderate AM features | Slight...) Moderate: | Moderate: | Moderate: PB 
|o ако таѓо; | ble until | rato in nat- (0 shrink-swell | favorable. | | gullied in | ^ subject to | subject to ј 
: high wator- | cover is |o ural state. Potential. i | | places; sub- | flooding. | flooding. i 
! holding | established. | | i | | ject to | | j 
| capacity. | | | | | flooding. | || ! 
| | | | | | | | 
| Moderate | Highly erodi- | High water- | Moderate АЛ features Blight....... | Moderate: | Moderate: | Moderate: IB 
intake rate; | ble until i holding | shrink-swell favorable. | subject to 12 subject to | subject to | 
| high water- | cover is | capacity. | potential. | flooding. 12 flooding. 1 flooding. i 
| holding established. | | | | 
capacity. | Џ | ! | 
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TABLE 11.- 


mngineering 


: Suitability as а source of- i Farm ponds and irrigation 
i i i reservoirs 


Soll series and шар зушћоје i Dikesand Terraces and | РБ i 
! | | levoes | diversions 1 | 
Topsoil | Band and | Road subgrade Road fill i Reservoir | Embankments 
gravel i areas | 
| | 
| | 
| | | | 
Mirabal: i Unsuitable......] 400d 00d... Poor resistance | Not applicable..| Shallow to | Limited soil 
| | | to piping. I | bedrock, material. 
i | i | || 
| i | | | 
| | | | | | | 
| | | | | | | 
Moriarty: Mm, Ме. Unsuitable...) Unsuitable...) FOr. Е r stability; | Not applicable. | АЛ features | Fair stability: 
| | | | diffieuit to | favorable. | diffieult to 
! i ! | compact. | | COM Daas 
| | | ! 
аб uec Pair for gravel... (400d Good...........-) Soll binder Not applicable.. Rapid seepage; | Soil binder 
| limited; | rock ata | limited; 
L gravelly. L depth of 4 | gravelly. 
foot. | 
| ! i 
| | | | 
Otero: Op. Ок... 150 : Unsuitable in | Fair. D] Unsuitable... Poor stability... Not applicable.. Moderate to | Poor stability. 
For Рајта soil in Op | unoroded | | | | rapid өсер- ! 
Or, sce Palma ser | areas; гп | | age. | 
| ed are | | 
| i i | i 
i | | | | | 
CCC ОО e | Unsuitable in | Poor to fair... Unsuitable... Poor stability | Not applicable Rapid seep- | Poor stability... 
unerodod | i | age. ! 
arcas; imo | | 
| eroded areas, | i | 
| | | 
Pastura: Poor Unsuitable; | ses Fair to good ot applicable.. Weakly | Fair compac 
! L mostly caliche | stability. |— cemented | tion charac- 
| gravel. | | | | cCealiche аба | teristics, 
| | | í | depth of 2 | 
| | | | | foet. | 
| | | | | | 
Pedo: Ра er Tas a, sss table E ае аа P e Sores | Poor stability...) Erodibility and Rapid зебре | Unstable poor 
| ir for : | | | | poorstabil age. | resistanec to 
1 in eroded i | | | Њу. | piping. 
к | | | | | 
| | | | | | | 
| | | | i | 
! | | ! ) 
| | | | | 
Tenista, ОО DS | Unsuitable- FR deere n Poor; not well | Poor stability. - | Erodibility | Moderate | stability; 
For Dean Soil in Pn and f | | | graded. | withont seepage. | poor compac- 
Ро, sce Dean series. | | | | ! proteetion. | tion char 
| | | i | ter 
| | | | | | 
| | | | | | | 
FFC | Poor Unsuitable... Fair to good.. . Poor stability. Not applicable Rapid to | Unstable; poor 
| | | | | moderate | piping 
| | i |^ seepage. | resistance. 
! | i | i 
FC әлі Poor... | Unsuitable PRU EE Unsuitable...) Slow permen- Not applicable. Ч Moderate to | Slow permea- 
i bility when (o slow seepage. | bility when 
: | compacted. | compacted. | 
ј | | | | 
Pinata: | | | i | 
Pr, Ps, Pt, га. Unsuitable Unsnitable 2... Fair. OO. Fair stability; vot applicable.. Shallow to rock. Soil material 
Tor Stroupe soll in Pt and | | soll material | | limited. 
Pu, obe series, ! | | limited. | | 
| | | | | | | 
Pino: i | | | ! | | | 
Fair. Unsultable.....| Poor fo fair. -| Unsuitable ..... | Fair to good ot applicable.. | Moderate | Good stability | 
| | | ! | stability. | seepage. |o dfeompaeted | 
| | | | | | when wet. | 
бо Good... | азай ар... Poor to fair. PO | Fair stability... Not applicable. Rock at a depth | Fair stability... 
| | | 
| | 


of 4 feet. 


See footnotes at end of table, 


| Not 


| Not 


| Not applicable 


Not applicable. 


applicable 


Not 


Not 


High intake 


rate; difficult 
to litigate by 
surface 

method; low 
water-holding | 
eapnacity. i 


Vot applicable 


Not applicable.. . 


Not applicable. B 


Not applicable. 


Not applicable 


! 
| 
! 
i 


Waterways 


Not applicable 


Jot applicable. | 


lot applicable. 


Not applicable 


Not applicable.. 


Not applicable 


Erodible and 
фес to i 
vegetate. | 


irodible and 
тен to 
vogotato. 


| Not applicable.. 


i 
i 


Not applicable.. 


Not applicable.. 


Not applicable.. 


| Not npplicuble.. 


Range pitting 
and chiseling 


Not applicable... 


Good water- 
holding 
capacity; 
slow intake 


Low wal 
holding 
capacity. 


Modorate 
water-holding 
capacity; 

cos water 

rapidly. 


"akes water 
rapidly. 


Low water- 
holding 
capaci 
slow intake 
rate. 


Takes water 
rendilv. 


1 Moderate 
holding | 


wa 
capücity. 


Rapid intake 
rate. 


Slow water 
intake rate. 


Too rocky; low 
water-holding 
capacity. 


Rapid Intake 
rate, 


Surface absorbs 
water readily. 


TORRANCE 


AREA, 


Building Stock wi 
foundations ? | pipeiiu 
i 
i 
| 
| | 
Low shrink- | Тао ock 
swell Poten- i 
tial; good | 
bearing | | 
| capacity, i 
! High shrink- H features 
| Swell polen- | nvornble. 


Пар high 
| compressie 
bility, 


Good beating 
capacity 
low shrink- 
swell 

‚ potential. 


air bearing 
capacity. 


Fair bearing 
| capacity. 


| Thigh bearing 


the caliebe. 


low shrink- 
swell poten- 


tial. 


| Fair bearing 
| capacity; 
| low shrink- 
| swell poten- 
| 


tial. 


| Low shrink- 
swell poten- 
tial. 


Moderate 
sbrin 
potential 


| High shrink- 
swell 
potential, 


| Medium 
shrink-swell 
potential, 


| High shrink- 
| swell 
potential. 


Medium bear- 
ing capacity; 


| АД features 
favorable, 


| All features 
favorable. 


it to 
эхсауафе Pe- 
cause of 
ealiche. 


1i features 
favorable, 


i 
i 


i 
| 
| i 
| 


| AM features ! 
favorable. 


Il features 
favorable. 


АН features 
favorable. 


| Too rocky; 
shallow to | 
bedrock. 


Tlardpan at a 
depth of 2 
feet in place: 


| АН features 
favorable ! 
aboye 4 feet. i 


! Slight... 


NEW MEXICO 


Sewage disposal | Recreation 
fields | areas 
| 
БҮЙТЕ | s 
Severe: | Moderate: 
shallow to | steep 
rock. | topography. 


| Moderate: 


Severe: poorly 
drained. subject to 
flooding. 
Severe: rock Moderate: 
ata depth steep 


of 4 feet. topography. 


| Moderate: 
өгойд НӨ. 


Slight 


.| Moderate: 

| hard io 
maintain 
cover. 


| Severe: shale 
low soil; low 
fertility. 


о pro- 
vents drain- 


ago. 


topograpliy. 


adepthof4 | 
feet. | 


1 


sub- 


45,258 Moderate: 
jo fine esturec 
|o soil is ӨРӨХ 
Чиле, 
Slight.. . Slight 
| 
| i 
Slight. ..........j Moderate: 
|o ject to wind 
|) erosion. 
Moderate: | Slight....--.----- 
moderate | 
permeability. | 
Severe: shal- | Moderate: 
low to rock., steep 


i 
| 
Moderate: | пора 
moderate 
seepage. | 
| КЕР 
| Severe: rock at Slight... 


Cabins | 
i 


Moderate: 
steep i 
topography. 


Modor 
subj i 
flooding. i 


| 
| 
| Moderate: ! 


оор | 
topography. | 


| Moderate: | 


| Severe: 


erodiblo. 


Moderate: 
difficult to 
maintain 
cover. | 


lov 
fertility. 


Moderate: 
fine-textured | 

soilis very | 

erodible, | 


Moderate: sub- 
ject fo wind 


erosion. 


Slight. 


Moderate: 
steep 
topography. 


SUPE енеда е 
| 
Slight.. — 
| 
1 


11168108 


| Mod 


99 


| Hydro- 
logic 
i soil group 


Residences 


Severe: steep | D 


topography. 


Sovere: 
subject 1o 
flooding. 


Severe: 
stoep 
iopography. 


2 


SHEN. renee eae 


с 


difficnlt to 
maintain 
cover. 


shat- 
low 


Bovere: 
low 
fertility. 


Moderato: 
fine-textured 
soil is very 


erodible. 
Неће В 
Moderate: Sub- В 
ject to wind 
erosion. 
. ВНШ | B 
Moderate: n 
steep 
topography. 
Slight....---.--.) D 
Moderate: с 


rock aba 
depth of 4 feet. | 


Soil 


and map synibols 


Рх 


Гог Manzano soil, see 
Ману: 


no series, 


Rance: 


For Gypsum land part of 


m 


¢ Gy psum land, 


Rock lurid: ВК... 


| Good... 


“Topsoil 


шигээ 


e 


BHekspot. 


Steep rock land: 


Sm. 


Stony alluvial lan 


Stony steep land: S0 


Stroupe: S9 


Supervisor: 


Tampico: 


F 


Poor... 


Unsuita. 


Unsnitable i. 


Poor... 


POO ысы 


Good.. 


See footnotes at end of table. 


Ме. 


suitable... 


Unsuitable 


Tan 


Fair: mosty 


Suitability as u source of— 


Sand and 
gravei 


Tinsultable... 


Good for 


crushed roc 


Good for 
crushed rock, 


poorly 


g 


"air below a 
дерін of 15 


Unsuitable. 


1 
1 


aded gravel. 


Боза subgrade 


-- Fair toe good... 


Pair 


i22 DOE аш Тарыны 


| Good when 
crushed, 


Good when 
crushed 


Good... 


Fair. 


Роб ала ытын 


inehes; poorly 


graded. 


Unsuitable 


coarse р 


Unsuitable. 


Unsuitable. 


Unsuitable. 


Unsuitable to a 


depth of 24 
inches; fair 
below 24 
inches; poorl 
graded. 


---1 Good. ... 


Unsuitable... 


Unsuitable.. 


Good... 


ES ENS 


абон хамгий доль 


4 
| 


| Poor to fair 


Good below a 
depth of 18 
inches. 


Unsuitable a. 


Fair when 
crushed. 


Fair when 
crushed. 


Pb 


PS08226 


Unsuitable 


Unsuitable 2.00. 


Fair to good... 


| Slakes easily 


Dikes and 
leveos 


oil material 
limited. 


Fair to good 
stability. 


Soil materia] 
limited. 


| Soil material 


Unsuitable......| 


limited. 


Soil material 
limited, 


Fair to good 
stability. 


Fair to good 
stability. 


High shrink- 
swell po- 
tential. 


Soil material 
limited. 


Бой material 


limited. 


Soil material 
limited. 


| Fair to poor 


stability. 


Too Stec 


Good stability 
if compacted 
when wet. 


Not 


Terraces and 
diversions 2 


Not 


applicable. 


applicable 


Not 


Not applicable. - 


applicable 


t applieable.. 


Not applicable. 


| Not applicable. . 


| Not applicable 


applieable. .' 


applicable. | 


| Not applicable... 


Not applicable.. 


Not applicable. . 


Not applicable 


Reservoir 
areas 


Shallow to rock . | 


Moderate 
seepage. H 


Rapid seepage | 


depth of 20 | 
inches. | 


Shallow to bed- | 


rock. 


i 
Moderate | 
seepage. | 

! 
| 


Boil material 
limited. 


Fair to good 
stability. 


akes easily... | 


i 
| 
| 
| 
Ї 
| 


| 
i 
i 
| 
. Roek at the | Soil material 
surface. | limite 1. | 
Rock at the | Soil material | 
пасе. limited. 
Shallow to | Soil material 
bedrock. | limited. 
Moderate Pair to good 
seepage. stability. 
Moderate | Fair to good 
seopage. | stability. | 
i | 
Sandstone аба | Clay has high 
depth of 10 shrink-swel | 
inches, potential, | 
Rock at the | Soil material | 
surface. | limited. H 
Rapid seepage. -| Soil material 
| limited. 
Rapid seepage...) Soil material 
limited. 
Rock ata Fair to poor | 


stability. 


Topography too | 
steep. 


Good stability... 


interpretation 


Irrigation 


Not 


Not 


Not 


Not 


Nol 


Ка 


Nn 


Not 


Моја 


Not 


Not i 


Not 


| Not 


Aot 


applicable. . 


applieable.. 


applieabie.. 


applicable... 


арр 


applicable... 


applicable... 


applicable. ~ 


applicable 


applicable- 


applicable- . 


applicable 


applicable. 


rable. 


.| Not applicable.. 


Waterways 


| Not applicable. 


Not applicable. 


Not applicable. 


Not applicable 


Not applicable. 


Not applicable. 


Not applicable 


Not applicable. .i 


Not applicable 


Not applicable.. 


i 


i 


| Not applicable... 


Not applicable. 


Not applicable.) 


Range pitting 
and ehiseling 


FF 


Modorate intake 


rate. 


Moderate intake. 
rate. 


TORRANCE 


Building 
foundations 2 


| Good bearing 


Rock at surface.. 


Тоо тоску 22 


"Гоо rocky 


Fair water- 
holdin 
capacity. 


Moderate 
uter hold- 
capacity. 


Rock at û 
depth of 10 
inches; very 


усанд. 


Rock at surface 


Not enough 
БОЙ material, 


Low water- 
hoi 
apaci 


Topography too 
steep. 


Absorbs water 
readily. 


capacity: low 
shrink-s 
potential 


Moderate 
shrink-swell 
potential. 


Poor bear 
capacity 


when wet, 


Excellent hear- 
ing capacity. 


Excellent bear- 
ing capacity. 


xeeltent. brar- 
ing capacity. 


Moderate £o low. | 


shrink-eweil 
potential, 


Mode 
shrink-swell 
potential. 


zellent if tho 
surface is 
clay. 


Excellent bear- 
ing capacity. 


air bearing 
capacity. 


Fair bearing 
capacity. 


Moderato 
shrink-swell 
potential, 


Tow shrink- 
swell poten- 
На, 


High water 
table in 
plaees. 


Stock water 
pipelines 


Too rocky. 


| АЛ features 
favorable. 


All features 
favorable. 


Rock at surface 


| Doo rocky 


"Гоо rocky for 
installation, 


May need bed- 


Ї 


| All features 
| favorable. 


Sandstone at a 
depth of 10 


inches. 


Too rocky for 


installation. 


| Too rocky for 
plastic lines. 


Teo rocky for 
plastie Hnes, 


| Too rocky for 
. plastic lines. 


allow io bed- 
rock. 


АЛ features 
favorable. 


Sewage disposal 
fields 


Severe: shal- 
iow to bed- 
rock. 


Moderate: 
moderate per- 
аршу. 


Moderate: 
jo moderate per- 
неа Еу. 


Severe: roek 


jo at surface. 


Revere: too 


rocky. 
Rovere: shal- 
Jow to bed- 
rock. 


Moderate: 
meability. 
| Moder 


moderate 
permeability. 


Severe: k at 
depth of 10 
inches. 


ONG: rock 
аф surface. 


аи 


t to flood- 


steep. 


rock 
' afta depth of 
20 inches. 


Bovera 


| Bevere: shal- 
low to bed- 
rock. 


Moderate: 
high water 
table in 
places, 


| Bevere: 


AREA, NEW MEXICO 


Degree of limit 


Recreation 
areas 


Moderate: 
steep; not 
much grass 
cover. 

Severe: sub- 

Jeet to annual 

flooding. 


Moderate: 
little cover, 


Moderate: ай 


rock. 
Revere: rocky 
and steep. 


rocky 
and steep. 


| Slight. 


moderate per- | 


| Seve 


Seve nearly 
barren of 
vegetation; 
hazard of 


wind erosion; 
affected hy 
alkali. 


steep 


nud rock 
Severe: sub- 
ject to flood- 


ing. 


Severe: steep 
nud rocky. 

Severe: steep 

and rocky. 


vero: (00 


steep. 


Slight.. 


ation for 


Homesites 


| Cabins 


| Moderate: 
steep; little 
Lass cover. 


i Severe: sub- 
Po ject to annual | 
flooding, 


Moderate: 
little cover. 


| Moderate: all 
roek, 
i Bevere: 


rocky 
and steep. 

Severe: rocky 

and steep. 


Slight 


1524 


| Severe: op | 
| and rocky. | 
| Severe: sub- 


| ject to flood- 
| ing. 
| Bevo 


and rocky. 


steep 


| 

! 

la 

| Severe: steep 
and rocky. 
j 
| 


| Severe: too 


steep. 


ыыы 


| Bevere: 


Moderate: 


| Severe: 


| Severe: 


Нуаго- 
logie 
i soil group. 


Residences 


Severe: poor p 
potential for 


septic tanks. 


sub- 
ісе to annual 
flooding. 


little cover, 


р 


rocky 


ала steep. 


ore 


rocky G 
дла steep. 


Шеті... 


Sligb O 
| 
| 
Severe: difi- р 


cult to све i 
tablish vege 
tation; affected 
oy alkali. 


steep 


and rocky 


Severe: ви» D 
joct to flood- 
ing. 

Seve steep D 


and rocky. 


Severe: steep 


and rock 


Severe: 
steep. 


102 SOIL SURVEY 


Farm ponds and irrigation | 
| reservoirs | 


Dikes and 


Terraces and 


| | : levees i diversions 1 
Topsoil | Sand and | Road subgrade Road fill | ! Reservoir Embank ments 
| gravel i i | üreas | 
—— m E | 2 қақса слађе а повијен d 535 Er m E MU 
Tapia: Te, Td, T p. | Вајс Unsuitable. E Uusuitable......| Fair stability...) Not applicable... Caliche ata Fair stability; 
For Dean part of Td and | i | depth of moderate per- 
Te, see Dean sert i about 20 > 
i | inches. , when сот 
i | | | | | | paeted. 
"Teeolote: Tf, Tg Е Toor...........i Unsuitable... .| Fair Fair stability: i Not applicable.. Shallow to bed. | Fair stability...) 
| sol material | rock. | | 
| limited in | 
| | | some areas. 
Резо ee ELI TEM Good; poorly боой... 241 Good... Lii. 5 Good stability. ot applicable... Very rapid | Good stability 
graded. | | seepage, if compacted 


when wot. 


Aalto Im.... Рог носето | WEE Fair to good cuwe Poor resistance | Not applicable.. гу rapid 
graded fine | | |o do piping. | | Seepage. 
| sand. || 


Ша. Unsuitable...... Poor....... Vusaitable.... 


Lot applieablo Rock ара depth Soll material 
of û inches. — limited. 


limited. 
Turkeysprings: T Poor.... Unsuitable......] Боок..-...2.... Unsuitabie......| Fair stability; Not applicable... Shallow to rock. Fair stability; 
! | fair compac- |. fair compar- 
: | : 
iion eharac- 1 tion cho | 
teristics. i | 
Washoe: | | : | 
i | 4 шоо P ње +. | H 
Wa... nsuitable......| Good for gravel | Good. .... Poor............| Fair stability... Not applicable. Moderate i 
| | - 


and cobbles | 
ston poorly | 
graded, | 


permeabili 


| 
| 
| 
— Good for gravel | 
poorly graded. 


М а ТЕСЕ POOR satis аа 


| Fair stability... 


Not applicable 1 Moderate 
Го permeability. 


Wileoxson: 


| 
| 
| 
| 
| 
| 
| 
| 


We Unsuitable Е. | Fair to good | All features | Slow seepage; Fair to good 
i 1 stability. | favorable. rock at a 
| | | depthof40 — | 
| | | | | |o inches in | 
| | | : | | someareas. | 
i | | | i | 
MI. ⁵ а за а | Good. Unsuitable... | Fair stabilit Y Au features i Mo ate sta 


seepage. compacted 


: | 
if compacted — favorable. 
| when wet. 


|o when wet. 


| 
| 
i 


i 


jood stability... | 


Unsuitable Poor. 


Good stability... 


Not applicable. Shallow to rock 


Willard: 


sily eroded. | Rapid seepage.. 


Unsuitable... Fair to poor i Poor stability. 2! 
| stability in | | i 
i sufaee layer, | | | | 
| | | | 
| | | 
Unsuitable. .... E ability if | Subject to wind | Moderate seep- | Fair stability if | 
|| | | | compacted | erosion if | age. | compaeted 
| | | | when wet, | bare. | when wer. | 
| | | | i i 


See footnotes at end of table. 


Кети ion 


| Not applicabile 


Not applicabile- 


Not applicable 


Not appleable 


Not applicable 


Not applicable 


Not applicable 


Not applicable 


Moderate in- 
take rate; high 
water-holding 
capacity, 


| Not applicable. 2 


Low fertility 
and low or- 
ganiematter 
content, 


Low fertility, 
but responds 
wel} to 


| 
fertili; | 


E. 


105-925 


interpretations 


2 Not 


| Extreme 


Waterways 


Not applicable. | 


Not applicable _ 


applicable. 
Not 


applicable... 


Not applicable. . 


| Not applicable . 


| Not applicable. 


Not applicable 


Ната 10 vege- 
tale because 
ofelay. 


Hard to 
vegetate, 


Not applicable 


i 


erodibility. 


suitable after 
cover is 
established. | 


| 
Krodible, but | 
| 


Continued 


Range pitting 
and eltiscling 


Low to mod- 
erate walor- 
holding ca- 
pad 


Low water- 
holding ea- 
pacity. 


Rapid intake 
rate, 


Rapid intake 


rate, 


Rock ata depth | 


of û inehes. 


Topography too | 


шер. 


Rocks; takes 
water well, 


Rocky; fakes 
water well, 


High water- 
holding 
enpacity. 


Tigh water- 
holding 
capacity. 


Shallow to bed- 
rock. 


1 Takes water 


rapidly. 


Deep ehíiseling 
5 пе 


inereas 
take rate, 


TORRANCE AREA, NEW 


Building 
foundations ? 


Moderate 
shrink-swell 
potential. 


| Moderate 


shrink-swell 
potential. 


Low shrink- 
swell poten- 
tial. 


Low shrink- 
swell poten- 
цав 


Excellent bear- 
ing capacity. 


Good bearing 
capacity; low 
shrink-swell 
potential, 


Low to modor- 
ate shrink- 
swell poten- 

tini. 


igh bearing 
eapacity. 


fligh shrink- 
swell poten- 
tial. 


Moderate 
sbrink-swell 
potential. 


Moderate 
shrink-swell 
potential; 
york al s 
depth of 24 
inches. 

Subsurfaec has 
moderate 
shrink-swell 
potential. 


Moderate 
shrink 
potential. 


Stock water 
pipelines 


| Caliche limits 


depth. 


| Too stony for 


May need bed- 
ding in some 


plaees. 


1 АП features 


favorable. 


| Revere: 


Rock ata depth | 


of 6 inches. 


| Too stony foc 


plastic lines. 


Too rocky for 
plastic lines. 


May need bed- 
ding in places. 


All features 
favorable, 
except where 
bedrock is 
near surfate. 


АЛ features 
favorable, 


| Stony and 


shallow to 
bedrock. 


АТ features 
favorable. 


All features 
favorable, 


Sewage disposal 


fields 


Revere: 
сайере pre- 
venis drain- 
age. 


mod- 
erate регтеа- 
bility; bed- 
rock at a 
depth of 40 
inches. 


Severe: rock 
atadopth of 
6 inches, 


MEXICO 


Degree of limitation for 


Recreation 
nrens 


Moderate: 
hazard of se- 
vere wind 
erosion. 


е: {еер 
topography. 


Moderate: 
| droughty 
solls. 


Moderate: 
wind-eroded 
aren, 


Moderate: 
rocky. 


Severe: shallow! Moderato: 


10 rock. 


| Moderate: 


i Slight... БЭ? 


moderate per- 


meability. 


slow 
ability. 


Severe: 


реги 


Moderate: 
moderate per- 
meability. 


Severe: shal- 
low to bod- 
rock. 


| Moderate: 


moderato 


seepage. 


phy. 


Moderate: 
subject to 
severe wind 

and water 

erosion. 


Moderate: 
erodible with- 
out good 
cover, 


i 


steep topogrü- | 
i 


Потез ов 


Cabins 


Moderate: 
hazard of Se- 
vere wind 
erosion. 


Severe: steep 
topography. 


i 
| Moderate: | 
. droughts i 
soils, 


Moderate: 
wind-oroded 


aren. 


Moderate: 
rocky; not 
much cover. 


Moderate: 
81 i 

i 
phy. i 


сор topogra- 


Blight 


..| Blight ТЕРЕНЕ 


| 


Moderate: | 
sithject to ! 
severe wind | 


and water | 
| erosion. i 
| i 
| Moderate: i 


erodible with- | 
out good | 
| cover. | 


Severe; 


Residences 


Moderate: 
hazard of se- 
vere wind 
erosion. 


Severe: steep 
topography. 


Severe: 
rough ty 


wind- 
area- 


eroded 


poor 
potential for 
septic tanks 


Severe: sleep 


topography. 


| Moderute: 


Severe er osion 
when bare. 
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slowly perme- | 


able soil. 


РА 


light 


Moderate: 
shallow to 
bedrock. 
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subject to 
severe wind 
and water 
erosion, 


Moderate: 
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Soil series and map symbols 


Topsoil 


W illard—Continued 


W Toor............i suitable. Poor to fair... 
Witt: Wn, Wp, Ws, Wt. Good... Unsuitable. Poor to fair 
For Harvey soil in Ws 
and Wt, see Harvey 
series. 
Wo, Wr.. Fair- ssd Unsuitable...) Poor to fair.. 


1Тетасев applicable only for soils that are suitable for dryland farming in di 


The ratings of the soils for use in road subgrade are 
based on the estimated classification of the soi] material, 
Soils that have high plasticity or a layer of highly plasti б 
clay have impeded internal dr: ainage and poor stability 
when wet. Suech soils are rated poor or unsuitable. бал ын 
soils and gravelly soils are rated good because they have 
high bearing capacity and low shr ink-swell potential. 

The suitability of soils for road fill depends on the tex- 
ture of the material and the natural water content. Com- 
paction characteristics, erodibility, depth to bedrock, and 
presence of rock within the normal depth of road exe: 
tion are features th ii were considered in determining 
suitability. Highly plastie soil materials that have high 
natural water content are rated poor or unsuitable in the 
table, Soils that have a high content of silt and fine sand 
are rated poor to fair as road ПИ because they are dificult 
to сотр: © slow to revegetate, and easily eroded on steep 
embankments. 

Soil features significant in construction of dikes and 
levees are ү of the soil when wet and the workability 
of the soil in construction operations. Soil fentures sig 
nifieant in ои of terraces and diversions are 
erodibility, workability, and wet . 

The characteristics of the = oils that affect suitability for 
constructing farm ponds and irrigation reservoirs a we the 
amount of seepage to be expected and the depth to an 
inhibiting layer оу to bedrock. The characteristics con- 
sidered in determining suitability of the soils for embank- 
ment structures are the same as those for dikes and levees. 

The factors that affect irri; 108 are depth of tillable 
soil, texture, permeability, water-holding capac itv. soil 
reaction, internal drainage, and topograp! зу. Availability 
of suitable i irrigation water is not c considered. The factors 
that affect use of soils as wr ; nre slope, erosion 
hazard, and the ease or difficulty ове establishing vegetation. 

о wucteristies consi dered in rating soils в аз to smitab lity 
for building foundations are bearing capacity. shrink- 
swell potential, and shear strength. Characteristics con- 

sidered in rating soils as to suitability for installation of 
stock water pipelines are the depth of soil and the presence 
or absence of rocks or stones in the soil. 


va- 


Unsuitable.. 


Unstable. 


Unsuitable... Easily о 
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TABLE 


—En gineering 


Farin ponds and irrigation 
| reservoirs 


Road ВИ Embanknments | 


| Stable when 
compacted, 


Seepage water 
is saline. 


Erodible when 
bare, 


Stable when 
compacted. 


asily com- 
расте, 


Easily com- | Features fav- Slow seepage... 
orable; 
ject to wind 


OT 


sub- 


j Slow to mod- 
erute scopage. 


| АЛ features 
| favorable. 


Suitability of the soils for sewage disposal fields is shown 
in the table in terms of the degree of a tation for such 
use. А rating of slight 1 ndicates no unfavorable features, 
Points considered are permeability, ground-water level, 
topography, overflow hazard, depth to impervious ma- 


terial, and the possibility of polluting the water supply. 
Suit ability of the soils for recreation areas and home- 
sites is also shown in the table in terms of the degree of 


limitation for such use. F actors considered in esti abli ishing 
the ratings are topography, drainage, vegetation, accessl- 


bility, soil texture, shrink-swell potential, soil salinity and 
alkalinity, and de sth to parent material. 
Тһе soils are classified in the table according to their 


hydrologic group. The soils in group А have a high intake 
rate and consequently the least potential for runoff. The 
soils in group D have a low intake rate and consequently 
the highest potential for runoff. 


Genesis, Classification, and 
Morphology of the Soils 


T ection 222 the outstanding morphologic char- 
acteristics of the soils of the Torrance Area and relates 
them to the factors of soil formation, Physical and chem- 

ical data for many of the soils are limited, and the diseus- 
sion of soil genesis and morphology is correspondingly 
incomplete. The first part of the section deals with the 
factors ef soil formation, the second with the classification 
of the soils, and the third with the morphology of the 
soils. 


Factors of Soil Formation 


The characteristics of the soil at any given point are 
determined by (1) the physical and mineralogical com- 
position of the parent material; (2) the climate under 
which the soil material accumulated and has existed since 
асс mulation; (3) the plant and animal life on and in the 
soil; (4) the relief, or Jay of the land; and (5) the length 
of time Шо forces have been active. 
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interpretations—C ontinued 


Trrigation Waterways 


foundations 2 


High salinity. Hard to vege- i High shrink- 


tate. 


| High water 


tor 


High we 
hold : 
pacity. | bare. 


Subject to wind 
sion when 


АН features 
favorable. 


Tigh water- : Difficult to 
holding ca 


pacity. 


? Engineers and others should uot apply specific values to the estimates given for ber 


Climate and vegel ation are the active factors of soil 
genesis, They act on the parent material that has aceumu- 
ted through the weathering o | ocks and slowly change 
it into a natural body with ally related horiz 


The effects of climate 2. are conditioned by 
relief. The parent material also affects the lind of profile 


det. i ies H 


that can be formed 1185 in extreme са 
for the develop- 


almost entirely, Finally, time is needed 
ment of distinet horizons. 

The factors of soil genesis are so closely interrelated 
that few generalizations сал be made regardin g the 
of any one factor because the effect of each is modified by 
the other four, Many of the processes of soil development 
are unknown. 


Parent material 

Torrance Area developed in or were 
kinds of parent material —bedroc k, 
ne sediments, alluvium, silty 


The soils of the 

derived from several 
valley fill sediments, lacustri 
loess, and eolian sand, 
Soils that developed in material weathered 1 from bed- 
rock occur throughout the Área but mostly in the moun- 
tains and foothills of the western and southern parts. Soils 
at the higher elevations in the Manzano Mountains and 
the Pedernal Hills developed mainly in material weath- 
ered from Psb in crystalline igneous rocks and 
metamorplieceaeks, inchi ling granite, schist, gneiss, and 
quartzite fig. 32 . Precambrian rocks are beneath the sur- 
face in nearly all parts of the Torrance Area. 

The Sandia form: ation and the Madera formation of 
Pennsylvanian age and the Bursum form: i on of Permian 
age crop out near the northern crest of the Manzano 
Mountains and in the northern foothills. These formations 
dip eastward: they underlie the valley fill sediments of 

the Estancia Valley. They consist mostly of coarse-grai ined 
sandstone and ме Саршо, Iurkeysprings, and 
Wileoxson soils are common in this area, 

Soils at the higher elevations of the Gallinas Mountains 
developed mainly in material weathered from felsite and 
sandstone. These acid parent materials are weathering into 
soils such as those of the Pinata, Stroupe, ‘Teco! ote, Er- 
ramouspe, and Fortwingate series. 
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Degree of limitatio 


| Sewage disposal | Roereatiou Эң 
fields areas i 
Blow | Severe: saline 
soil p 


desirable | 

сое i 
Slight. ТОИ Reba 0 
Slighi | Slight € 


Soils that developed in material weathered from the red 
of the Abo and Yeso formations of Permian age 
ur in the southern foothills of the Manzano Mountain: 85 
near the base of the Chupadera Mesa escarpment and 
g the ma 


is of the Encino and Pinos Wells Lake 


Basins. These red-bed materials slake readily when they 
become wet and are ensi г eroded. Shale, fine- gra ined sand- 
stone, 1 un are common roc ks of these 
formation ell, Alicia, Rance, and 


La Bondi; 
ved beds. 

In the eastern part of the Area the bedrock ; 
Glori pe: sandstone, a member of the San Andres ned 
tion, of Permian age. Gloriet ta sandstone also crops out 
along the escarpment of the padera Mesa in the south- 
ern part of the Aren. Hagerman, Bernal, and Travessi 
soils deve 2. in material weathered from this sandstone. 
On most of the Chupadera Me на, and in the area around 


Ch rners, (а loricta sandstone is overlain by Chupa- 


dera Line tone, also a member of the San Andres forma- 
tion | The calcareous aud shallow Р inon, Laporte, 
and Chupadera soils formed in material weathered from 
this limestone. 


Badland, which occurs in the northeastern part of tl 
euet is associated with the Dockum group, of ‘Triassic 
age. The Dockum group consists mostly of As bed shale 

Ud sandstone that weathers га Шу and is easily eroded. 

Scholle and Chilton soils € eveloped i in what ај ppear to 
eallala pediment deposits of Pliocene or Pleistocene 
age. T deposits oceur in the southwestern part of the 
Area, west of the town of Mout E ainair and near the eastern 
boundary of the Torrance Ares 

Valley fill sediments on гоо fans, probably of the 
Upper Santa ЫН group of late Pliocene and Pleistocene 
age, oceur on the uplands east of the Manzano Mountains 
and on the по. surrounding the Gallinas Mountains. 
A special study, conducted while the soil survey was in 
progress, indicated that these sediments were deri ived 


S Sayman, Новевт С, soil scientist, Soil Conservation Service. 
SOILS АМП GEOMORPIIIC SURFACES OF WESTERN TORRANOE AREA. Con- 
densation of an unpublished M.S. thesis. 
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Figure 32,—Relationship of soil series to parent material in the Manzano Mountains. 
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Figure 33.—Relationship of soil series to parent material in the area of the Pinos Wells Lake Basin. 


mainly from mixed parent rocks, including limestone from 
the Madera formation and from Precambrian gneiss, 
schist, carboniferous limestone, sandstone, and shale. The 
study was made to эс. ine the relationship of soils aud 
geomorphie surfaces in the Chinchonte Arroyo area, This 
Arroyo is a major tributary that earries sediments to the 


Lake Es Basin, Four geomorphic surfaces were 
mapped DESI 


Valley fill sediments of the late Pliocene and Pleistocene 
epochs apparently were washed down from the mountains 
du 1. the period when the mountains were being uplifted 
and then deposited as broad, gently sloping fans. Ар- 
. the mountains have been uplifted & several ae, 
and after each uplift a fresh mantle of alluvium was de- 
posited over the older material, Enough time elapsed 
between each uplift and subsequent alluviation to permit 
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Figure 34.—Relationship of soil series to parent material in areas of the Chupadera Mesa. 
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Figure 35.—Sedimentary deposits and geomorphic surfaces of the lower part of Chinchonte Arroyo. 
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soil to develop. This is substantiated by v many well- 
developed buried profiles discernible in soils of the Witt, 
C pedet. icia, and Penistaja series, 

Deposi 2. caliche occur in nearly all pa arts of the survey 
Area but are more common in the southeastern and north- 
eastern Due These Путу materials were apparently de- 
posited by ground water: the overlying soll material 1s not 
thick мэн ito нэ e suj ppli ied so much calcium carbonate. 
Soils of the Pastura, Tapia, and Dean series developed on 
these a o 

Willard, Ildefonso, and Pedrick soils occur 

sins of the Torrance Area. They dev ig oes in st 
rine sediments of Pleistocene age. These sed 
gh in content of lime, g ш soluble salt 3. . They 
are stratified with gravel, аап, t and clay. | 
the water table k 
The soils that develop (Ma us are limy 
colored, and, in places, they contain harmful йо of 
soluble salts, The lacustrine sediments were carried by run- 
off water flowing down the arroyos into the enclosed basins 
and later settled out of the saline lake water, The salts were 
left behind after the water evaporated, 

The arroyos and flood plains are filled with deep, dark- 
colored, floodwater sediments of relatively Da This 
alluvium ranges from clay to sand and is stratified in 
places, ЈЕ is high in organie-matier content НТ in fertility. 
Where these arroyos terminate in lake basins, the alluvium 
is deposited over the lacustr ine. sediments as broad, nearh 
level fans, Some fresh material is still being deposited in 
many of the arroves and on по plains. Soils of the Man- 
zano, Moriarty, and Prewitt series are the major soils that 
developed in this kind of alluvium, 

Loess deposits of Pleistocene age ave not extensive in 
this survey Area, They occur in all of the lake basins on the 
leeward side of playas. These playa lakes are remnants of 
larger lakes; 1 occur in the lower part of the lake 
basins. They are frequently filled with runoff water and 
remain wet for E periods. When the surface dries out, 
a thin, salty, friable crust forms. This crust is ei ily 
eroded. Wind whips it off the lake bottoms and deposits 1 
on the leeward side of dunes and low ridges. Soils of the 
Karde series developed in this silty, saline loess. 

The shallow and deep, sandy soils on the uplands in the 
southern part of the Area developed in eolian sands that 
were blown in from the a шил of the Area. 
This belt of eolian sand is 1 to 4 miles wide and extends 
in а northeasterly direction from шин Quivira nearly to 
the village of Pinos W | 50118 of the Otero, Palma, and 
Trail series formed in these sandy eolian deposits, Tn some 
places the sands are still unsta ble, and active dunes are 
present. Several other isolated areas of eolian sands occur 
in the central and eastern parts of the Area. 


in 


guum — 


age. 


Climate 


The climate of the Torrance Area is continental and is 
typical of that of intermountain valley of 11 southern 
regions of the Rocky Mountains. It is characterized by 
abundant sunshine, low relative humi dier erratic rainfall, 
and wide variation in daily and seasonal temperatures. 

Winters are long and cold, and summers are short and 
mild. Spring winds cause excessive loss of soil moisture 
needed for plant growth and soil development, In winter 
the nighttime temperat ure falls below freezing, but there 
is considerable daytime warming. This alternate freezing 
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and thawing makes the soils more friable and better 
aerated and also hastens structural development. Lf the soil 
is moist, frost penetrates to a depth of 2 feet in some years, 
Much of the winter moisture is lost ши evaporation 
and runoff if the soils freeze before arrival of the winter 
Snows. ши losses are greatest 10 the lower eleva- 
tions because of the warmer daytime temperatures and 
exposure of the soi uo ud а ind. 

Rainfall in the mountamous areas is about one and a 
half times as much as that at the lower elevations, The 
higher rainfall, the lower daytime АЕ e and the 
lower evaporation rates have resulted in the soils in moun- 
tainous areas being more deeply leached of lime and col- 
loids. Plant cover is thicker in the area of higher rainfall, 
and consequently, larger quantities of organic matter are 
added to the soil, This improves the rate of w ater and air 
intake, Temperature is most important in the development 
of forest soils, because it controls the rate at which snow 
melts, the rate of ev aporation, the rate of plant growth, 
and the activity of animal life in the soil. 

It is unlikely that the soils at the lower elevations de- 
ve loped under the present- ay type of climate. The 
strength of the soil structure, the leaching of colloids, and 
the 22) to which lime has been leached indicate that 
many of the soils 1. in a time of greater rainfall. 

Other evidences of wetter climatic periods in the past 
ave the stalrstep beach lines around the Estancia, Encino, 
and Pinos Wells Lake Basins. Other factors being equal, 
twice as much precipitation as is now normal would be 
needed to keep Estancia Lake at the level of its uppermost 
shoreline (8). The wetter periods corresponded to glacial 
advances in the North, and the drier periods corresponded 
to glacial retreats (2). The water near th зе сет nter of the 
lake, at its high evel, was about 110 to 120 feet deep.“ 


Plant and animal life 


Trees and shrubs, grasses and other herbaceous plants, 
micro-organisms, D gophers, rats, prairie dog 
and various other forms of plant and animal life are active 
factors in | il formation. 

The soils of the Torrance Área formed under three 
general types of vegetation—dnixed short, mid, and tall 
grasses; scrub trees and short, mid, and tall grasses; and 
mixed conifers and shrubs. These three vegetative types 
аге closely related to elevation. The mixed grasses type, 
which is the most extensive, is mainly at an "elevation of 
ess than 6,500 feet; the scrub n and mixed grasses type, 
at an elevation of between 6,500 and 7,300 feet; ; and the 
nixed conifers and shrubs d at an Pos ation of more 
than 7,300 feet. There is considerable overlap, but gen- 
erally the divisions are apparent. Vegetation is Jess abun- 
dant at the lower elevations because precipitation is less 
jentiful. 

Organic matter is added to the soil in 
needles, leaves, twigs, roots, and entire plants. Most of it 
is incorporated i into the A horizon, where it is acted upon 
yy micro-organisms, earthworms, and other forms of life, 
and by chemicals, The darkness of color of the A horizon 
is directly related to the amount of organie matter in the 
soil and is a factor in soil classification. 


the form of 


У HARBOUR, J. MICROSTRATIGRAPHIC AND SEDIMENTARY STUDIES OF 
AN EARLY-MAN SITE NEAR LUCY, NEW MEXICO. Unpublished ALS. 
thesis, University of New Mexico. 111 pages. 1938. 


TORRANCE 
In the Torrance Area, prairie dogs and kangaroo rats 
have greatly altered soil « iuc acteristics. These animals dig 


underground tunnels, and in doing so mix the soil from 
various horizons and bring soil from the lower horizons 
to the surface. The kangaroo rats especially like the well- 
drained, well-developed, medium-textured, wooded soils 
that have a limy layer below the surface. ‘They burrow in 
the shade of the pinyou and juniper trees and ‘brit ng much 
of the lime to the surface, where it is mixed with the origi- 
nal surface layer and st bsoil. As a result, the soil structure 
is destroved, and color, texture, and ot her morphological 
characteristics are sufficiently changed in some places to 
affect the classification of the soil. 
altered 


Man has also greatly soil characteristics. He 
broke out thousands of acres of productive grassland 
and planted cultivated crops. W] ЭЭ drought set in, he 
abandoned most of n ie fields and left them to blow. The 
solls deteriorated in fertility, structure, and other 
characteristi 


in places man has clean tilled tbe soil and plowed under 
plant residue, thereby accelerating runoff and erosion. He 
has depleted the soil ‘of nutrien by farming without fer- 
tilizing and rotating crops. Man has allowed overgrazing 
of rangeland, which has com pacted the soil and left it 
exposed to hot, dry, erosive winds, again increasing the 
amount of water Jost through runoff. He overharvested 
the forests and c: relessly set fires, which resulted in ex- 
oss and slower soil development. 
places man has hastened soil development and 
improved fertility by irrigating, fertilizing, leveling, 
mulching. and planting soil-conserving grasses and 
legumes, Whatever man does to the soil affects its develop- 
ment jn some way. 


cessive soil | 
Tn other 


Relief and drainage 

The effects of climate and vegetation, as factors in soil 
formation, are modified to varying degrees by relief. If 
other о are about equal, runoff is rapid on steep 
slopes and slow on level areas. ЈЕ runoff is rapid, little 
n enters the soil, plants do not grow vigorously, and 
soll formation proceeds slowly; soil horizons are thin and 
indistinct: and, unless a. good plant cover is maintained, 
erosion may progress as fast as soil development. 

The relief in the Torrance Area ranges from level in 
the lake basins to very steep on ни, n slopes. Tt has 
been a more im} vortant factor in soil formation at the 
higher elevati ions than at the lower elevations. 

Зан on the northern and eastern slopes of mountainous 
areas are deeper, darker colored, and more strongly de- 
veloped than soils on the southern and western slopes, 
They are protected from prevailing winds and from direct 
rays of the sun. Winter snows melt more slowly, and the 
soils absorb and retain more moisture. The "Kind and 
amount of vegetation is different from that on the south- 
ern and western exposures. 

Soils on the southern and western s A are less strongly 
developed and less deeply leached of lime and colloids 
than soils on northern and eastern slopes. They are 
droughty and are subject to wind erosion. The vegetation 
ismore sparse, and the plants are stunted. 

Tn the lake basins, runoff is slow, internal drainage is 
| 1, and in places the water table is near the surface. 
Soluble salts rise through the soils by capillary action, and 
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evaporation builds up salt deposits at the surface. This 


makes the soils saline and alkali. 
Time 


The length of time needed for a soil to form depends on 


the nature of the parent material, the « imate, plant 
growth and animal activity, and relief and Ки ainage. The 
degree of profile development depends on the inten ity of 


the different soil-forming factors and on the length of time 
they have been active. 

А soil is young, or immature, if ын soil-forming factors 
have not been active long enough for the soil to be in 
equilibrium with its environment, A soil is mature, or old, 

if it has been in place for a long time and has approac hed 
equilibrium. 

Soils of the Trail, Otero, Willard, Idefonso, Dean, ar nd 
Pastura series are young, or immature, They show little 
or uo profile development and very little leaching of soul 
colloids, Soils of the Manzano series, which occur in swales 
and on flood plains, ave fairly young. They show some 
profile development. Tn places new material is still being 
m 

Soils of the Witt, Alici ia, n id Wilcoxson series are old, 
or mature, They have а thick, well-dev eloped profile. Th 
soils occur on nearly level to moderately sloping uplands, 
mainly in the western part of the Area. Many of these 
mature soils are underlain by a buried soil that is older 
and more mature than the soil now at the surface. 

Both oo and old soils occur in the mountainous re- 
gions. Soils | : је . 0 series are examples of imma- 
ture soils of ш 181 soil от n Gene ally, the 


and soutien 9 1 5 Bons of йг Wi ileoxson and Р ane 
series are examples of mature mountainous soils that occur 
extensively in the Torrance Area. 


Classification of the Soils 


Two systems of classifying 
United States in recent years. One system was adopted in 
) and Jater revised. In this sy stem there are six 
FOLIOS. Racin је — ith the most inclusive, the six cate- 
gories are the order, the suborder, the gres at soil group, 
the family, the series, а | the type. Only four of the cate- 
gories—the order, the great soil group, the series, and 
the type-—have been widely used. There are three orders: 
the zonal, the intrazonal, and the azonal, All three are 
represented in the "Torrance Area. Ten of the great soi 
groups are represented. 

А comprehensive system of soil classification was 
adopted for general use by the National Cooperative Soil 
Survey in 1965 and supplemented in March 1967. This 
system is under continual study, and readers interested in 
the development of the system should refer to the latest 
rature available (73, I7). 

[Table 12 hows the classification of each of the soil series 
represented in the Torrance Area according to the 1958 
system, and also the order, subgroup and great group, and 
the : family according to the comprehensive system. Place- 
ment of some of the soil series 1 in thee omprehensive system 
of c 2... particularly in families, may change as 
more precise information becomes available. 

The on that follows relates to the orders 
great soil groups of the 1938 system. 


à been used in the 


and 


110 SOIL SURVEY 


ication of soil series С the Torrance Area 


TABLE 12.—Clas: 


P 
| 


Í Classification according to 1938 system | Classification aeeording to eomprohensive system 


| Order (00 Great soil group Order Subgroup and great group | Family 
Alicia _ _______| Zonal.. Reddish Brown... | Aridisol....) Ustollie Camborthid. .... Fine-silty, mixed, mesic. 
Bernal. ona. Reddish Brown 2...) Mollisol.. Lithie Argiustoll..... | Loamy, mixed, mesic. 
Capillo.. bet eae: OM ote ced ОЛОВ UE сос ое Mollisol Теріс Argiboroll. . | Fine, mixed, frigid. 
Car nero бона]. Reddish Chestnut. Мо ког... үріс Argiustoll U | Fine-lo: m mixed, mesic. 
hilton. Азова ий iogosol.. — 4 јако Ustic Тотоев... Loamye-skelotal, mixed, calearcous, 
| mesic. 
Сћирадста oo. Axonal. Regosol. _ ed Ато 22.2 Ustollie Caleiorthid......| Coarse-loamy, mixed, mesie. 
Clovis NT Zonal 2.2... Reddish Chestnut.: Aridixol.. Ustollic Haplargid..... Pine-loamy, mixed, mesic 
roses ан па ОВА а : Gray. Wooded... Alfisol Туре Eutroboralf. | Clayey, skeletal, mixed, frigid. 
Dean. 224.22 Intrazonal.... Caleisol. Aridizol.. Ustollie Сао а... Fine, earbonatie, mesic. 
Duncan . Intrazonal....: Solonetz. i Aridisol Түріс Nadurargid. ll ls | Fine, mixed, thermic. 
Eneierro. aban AURIS SS ane Reddish Chestnut. Moliso (| Lithie Argiustoli.........] Clayey, mixed, mesic. 
Erramouspe.... 24! Zonal......../ Chernozem. асуы : 2 Туре Нар ustalf.. ..| Fino, mixed, mesic. 
e — Vf. Wooded. Hapludic Eu Lroboralf - | Fine, montmorillonitie, frigid. 
Fuera... Zonal.. ... Gray Wooded.. B Гүріс Hap lf... Vine, mixed, frigid. 
Hagerman. Zonal... _ Reddish Brown... stollie Haplargid. Fine-loamy, mixed, mesic. 
Harvey. 224-2022. Tntrazonal._.-, Caleisol. - Ar idisol. с Ustollie Caleiorthid......| Fine-Ioam mixed, mesic, 
Hassel.. Zonal... Reddish Chestnut... Aridiso Ustollie Haplargid. Pine, mixed, mesic. 
Ignacio... „„ HOUR. . Reddish Brown... Avidisol Саро је Caanhorthid Coarsc-loamy, mixed, mesic. 
Ildefonso. ci Intrazonal.. Cale Ral. aes Aridisol Ustollie Caleiorthid. . Loamy-skeletal, mixed, mesie. 
Jekley 2.2 2 Zonal.. Gray W coded 2 Мокој Туре Argiborol 2222222. Fine-silty, mixed, frigid. 
Karde. Азот... ОО ПИ Коко! 2222, Ustie Torriorthent.. Fine, eurbonatie, mesic. 
Koch. E Zonal........ Reddish Brown... Aridisol...._) Lithic Ustollie H: iplargid | Loamy, mixed, mesic. 
Kim uu Ázonal.. egosol 2.2 222. Mollisol Entie Hapiustoll 2-2-2- Finedoamy, mixed, ealearcous, 
mesic, 
La Fonda........ Zonal... . Reddish Chestnut... Азор Ustollie Cumborthid. ` Fin онш mixed, mesie, 
Laporte... AZONAL. 3 „it OSI. Mollisol.. Aridie Lithie Haplustoll. . Fine-loamy, mixed, mesic. 
Manzano... 2 Zonal........; Chestnut. . Моно. Cumulie Тарих ой шшш. Fine-loamy, mixed, mesic. 
Mirabal 22222... Áxonal. s Dit hohl. Кико... Туре Ustorthent. 000... Loamy-skeletal, mixed, nonacid, 
| frigid. 
Moriarty... Azonal о. Regosol... 2222221 Мемо... Туре Тое... .. Fine, mixed, meste, 
Osh aa Копа... Gray Wooded...) Molliso „ Туре Paleboroll . 221 Loamy- skeletal, mixed, 1 
Oter 5 Azonal iegosol.. “222224 Мино... Туре Haplorthent 2. Coarse-loamy, mixed, enleurcous, 
mesic, 
Palins азатты Zonal......... Reddish Brown... мео . Ustollie Haplargid Coarse-loamy, mixed, mesic. 
Pastura. nl Lithosol 554 Aridisol.... Ustollie Paleorthid | Loamy, mixed, mosie, shallow. 
Pedrick... Azonnal. .. Regosol 22222222... Био... Ustollie Torriorthent.....| Coarse-loamy, mixed, calearcous, 
| | mesic. 
Репізтаја 2. | Zonal... Reddish Brown Aridisol, 222 Ustollie Haplargid | Fine-loamy, mixed, mesic. 
Pinata... Zonal.... Gray Wooded Аа... Udic Haplustall i... 2224 Clavey, skeletal, mixed, frigid 
О з ызат -- Zonal...... Chestnut... ~. Mollisol.. Турне Argiborol ... | Fine, mixed frigid, 
Pinon cc... Intrazonal Смевој 222222222... Aridisol.... Ілініс Mollie Caleiorthid.| Loamy, mixed, mesic. 
Prewitt... Ахопаї - Alluvial кз Мо «ој Fluventie Haplustoll...... Fine-loamy, mixed, mesic. 
Rance Intrazonal....| Calcisol Entisol. Сане Torriorthent. .... Finc-silty, mixed, gypsie, eal- 
| careous, mesie, 
Salas. occas Zonal.. 22) Reddish Chestnut. Molliso Udie Argiustoll.-..--.-..  Fine-loamy, mixed, mesic. 
Scholle ~ Zonal... | Reddish Brown Áridisol. . Usiollic di aplargid 22 Fine-loamy, mixed, mesic. 
Stoupa Zonal........| Chestnut..........., МоШво1.... Typie Argiustoll......... | Clayey-skeletal, mixed, frigid. 
Supervisor. 2... Áxonal. 2 Hegosol...... 22 Molise „ Тур Cryoborol ..| Loamiy-skeletal, mixed, frigid. 
Tampico... Azonal Р Alluvial 2.22 x Mollisol....) Туре Cryoboroll. 224 Fine-loamy, mixed, frigid. 
“Гана re Zonal.. ieddish Brown Анкор 222 Ustollic Haplargid ._ Fine-loamy, mixed, mesic. 
Teeolote. 22 Zonal. Gray Wooded... Alfisol...... Туре Eutroboralf 2.2.) Loamy-skeletal, mixed, frigid. 
TSA _. Axonal свово! а _ Moliso... Cumulie Haplustolll. Loumy-s Каса], mixed, mesic. 
Trail. чаши) AZONAL - Alluvial... Елінен... epic Normipsamment Sandy, mixed, nonacid, mesic. 
"Travessilla. ..| Azonal А Athosol... Қ Entixol..... + Ustie Torriorthent. | 9 8 mixed, calearcous, mesic. 
ysprings |...) Zonal Chestnut . 5 Moliso; Туріс: roll. Pine, mixed, frigid. | 
HO... Zonal reddish Brown... Aridisol.. | 1) istollic Hap ата .. Loamy-skeletal, mixed, mesic. 
Wilcoxson... -.| Zonal. . Chestnut, 2222.22... Mollisol....! Туре Argiboro 0.0...) Ете, mixed, frigid. 
Willard. à Azonal | Regoso Int iso. ollie Calciorthent. 2 Fine, enrbonatie, mesie. 
NES cence ane Zonal.. Reddish Brown. | Aridisol. | Ustollie Haplargid.......| Fine-silty, mixed, mesie. 
| ! | 
Zonal order at the lower elevations developed in valley fill under mixed 


short, mid, and tall grasses. Those at the higher elevations 
developed in material weathered from bedrock under a 
cover of mixed conifers. 


The zonal order consists of soils that have evident, 
genetically related horizons that reflect the predominant 
influence of elimate and living organisms, mainly vegeta- 
tion, in their formation. The zonal soils in this Area are REDDISH BROWN SOILS 
in the Reddish Brown, Reddish Chestnut, Chestnut, In this Area the Reddish Brown great soil group is 
Chernozem, and Gray Wooded great soil groups. The soils represented by the Alicia, Bernal, Hagerman, Ignacio, 
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Kech, Palma, Penistaja, Scholle, Tapia, Washoe, und 
Witt series, Soils of these series are on nearly level to 
strongly sloping uplands and on moderately steep to steep 
piedmont fue in the foothills. a are well drained, 

Alicia, Palma, Penistaja, Se holl e, Tapia, and Witt soils 
developed in ealenreous piedmont fan deposits on uplands. 
Washoe soils developed in 11. hut noncalcarcous, 
material. Scholle and. Washoe soils developed in gravelly 
material, and the others in loamy material. Bernal, Hager- 
man, and Ignacio soils dev eloped in residuum from acid 
san idstone bedrock „mainly of the Glor ieta formation. 
Kech soils developed in residuum from mixed, acid igne- 
ous rocks and from sehist, gneiss, quartzite, and limestone. 

These soils un in a semiarid climate and under а 
cover of mixed short, mid, and tall grasses, mainiy blue 
grama, 8140-0818 o 1, galleta, western wheatgrass, and 
little bluestem. Al elevations above 6,400 feet, the vegeta- 
tion eonsists mainly of light to moderate stands of pinyon 
and juniper. : 

The soils of this great soll group со поту have an 
A1 horizon of brown Foam or fine sandy loam, 3 to 6 inches 
бшек с, that has moderate granular structure, This horizon 
is leached of calcium carbonate. The D2t . 18 nor- 
mally brown or light-brown clay loam or sandy elay loam 
that has weak to moderate prismacic structure breaking 
to moderate to strong, subangular blocky, The upper part 
of the Bet horizon is commonly leached of caleium car- 
bonate. In many places the C horizon is lighter colored, 
loamy, and structureless, It contains concentrations of 
2. carbonate. 

Kech, Scholle, and Washoe soils are more than 15 per- 
cent gr Бэй throughout the solum. Ignacio and TM soils 
are coarser textured than is typical of this great soil group. 


and they are also less strongly developed. Soils of the 
Tapia series are the only Re ce Brown soils of this Area 
that have a semi-indurated C horizon. The thickness of the 


solum ranges from 19 inches in the Bernal soils to 47 inches 
in the Witt soils. The average thickness is 26 inches, 


REDDISH CHESTNUT SOILS 
Tn this Area the Reddish Chestnut great soil E is 
represented by the Carnero, Clovis, Encierro, Hassell, La 
Fonda, and Salas series. Soils of these s series are on apla nds 
and mountain slopes. They are nearly level to very steep. 
They are well drained. 
Soils of the Carnero, Clovis, Hassell, UA La Fonda 
series developed in calcareous piedmont fanc leposits. Soils 
of the Encierro series formed in material weathered from 
ria red-bed sandstone, and soils of the Salas series 
developed in material weat hered from acid schist, bedrock. 
Most of these soils formed under mixed short, mid, and 
sses, mostly blue grama, side-oats gr ama, western 
ss, and little blnestem. In some places the vege- 
tation” ‘consisted of light stands of pinyon and juniper. 
The Salas soils formed under grasses ‘and moderate to 
heavy stands of pinyon and juniper. 
These soils have a brown p reddish-brown, loamy A1 


horizon, 9 to 6 inches thick, that has moder ate granular 
structure. The А1 horizon и all except Hassell and La 


Е onda soils is leached of calcium carbonate. The ВЭБ hori- 
zon is light reddish-brown, brown, or reddish-brown heavy 
loam or clay loam that has weak to moderate пат 
structure br eaking to weak to moder ate subangular blocky. 
In most of the soils, the B2t horizon is leached of те in 
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the upper part. The C horizon is commonly lighter colored, 
coarser textured, and more alkaline. T he thickness of the 
sohun ranges from 9 inches in the Encierro soils to 51 
inches in the Salas soils. It is most commonly about 20 
inches. Soils of the Salas series have stones in the profile. 


CHESTNUT SOILS 

s Area the Chestnut great soil group is represented 
by the сар о Manzano, Pino, 2. Turkeysprings, 
and Wileoxson series. These soils are well drained. 

Soils of the Manzano series are in swales and on flood 
plains at the lower elevations. They formed in relatively 
recent loamy alluvium of bm origin. Soils of the 
Capillo, Pino, Turkeysprings, and Wilcoxson series occur 
in the foothills and on mountains in the western part of 
the Torrance Area. They ыз À. in residuum weathered 
from limestone and calcareous shale, Soils of the Stroupe 
series occur on mountains in the southern part of the Tor- 
rance Area. They developed in material weathered from 
acid sandstone : and felsife. 

The soils in this great soil group formed under several 


Tn № 


different ps of vegetation. Capillo and Pino soils and 
some of the Wileoxson soil formed under coniferous 
forest, mainly ponderosa pine, Douglas-fir, and white fir, 


а ground cover of short, mid, and tall, cool- 5171 
Stroupe aud Turkeysprings soils, and some of t 

Wileoxson soils, formed under sparse to thick stands не 
pinven and juniper, with a gronnd cover of short, mid, 
and tall grasses. Manzano soils formed mainly under a 
ground cover of short and mid grasses, mostly bine gramm, 
side- 8 grama, western whe: — s, and vine- mesquite. 


With the exeeption of Manzano, Stroupe, and some of 
the 2. soils, these soils have a thin mineral layer 
of dec omposing for = litter on the surface. The А horizon 
is commonly dark-brown or dark gi 'üyish-brown foam or 
silt loam 3 to 10 inches thick. This | horizon commonly has 
moderate granular structure. Tt is leached of сајећит car- 
bonate. Phe BY horizon is brown to dark grayish-brown 
clay with weak to moderate prismatic structure br 1 
io moderate or strong subangular and angular blocky 
structure. The soils are commonly leached of calcium car- 
bonate in the upper part. In many places the C horizon is 
lighter colored and coarser textured than the В horizon, 
and it contains variable concentrations of calcium carbon- 
ate, The thiekness of the solum ranges from 24 inches in 
'Purkeysprings soils to 7 inches in W ileoxson soils. ТЕ is 
most commonly about 30 inches. Pino soils are free of cal- 
cium carbonate Пан de the profile. They intergrade 
to the Chernozem. great soll group. Manzano soils are the 
most ша ful in this group. Their profile is coarser tex- 
tured and less well developed than that of other soils Л 
the group. Stroupe, Turkeysprings, and some of the Wil 
coxson soils are stony. 


with 
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CHERNOZEMS 

In the Torrance Area the Chernozem great soil group 1s 
represented by soils of the Erramouspe series. These soils 
are well drained. ТІ юу developed in a cooler and more 
moist elimate than soils of the Chestnut group, and they 
have a nearly black surface horizon. 

Erramouspe soils occur on southern and western slopes 
of the Gallinas Mountains. They formed in material 
weathered from felsite. They developed under thick 
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stands of scrub pinyon and juniper and mixed short, mid, 
and tall grasses. 

A thin organic horizon at the surface is common, but 
this horizon is not continuous, Normally, Erramouspe soils 
have a very dark gray А1 horizon that is rieh in humus 
and is about 5 inches thick. This horizon grades into a 
Bet horizon of reddish-brown clay loam that has moderate 
angular ана su bangu tar blocky structure. Felsite bedrock 
is at a depth of about 3 feet. In most places the solum is 
leached free of calcium carbonate, DA. t is not uncommon 
for the entire profile to be free of calcium carbonate. 


GRAY WOODED SOILS 

Tn the Torrance ыа the Gray Wooded great soil group 
is represented һу the Crest, F ortwingate, Fuern, Jekley 
Osha, Pinata, and Tecolote series. These soils occur on 
mountain crests and side dopes, They are moderately 
sloping to very steep. АП are well drained except Fuera 
soils, which are moderately well drained. 

The soils of this great soil group developed mainly in 
noncalcareous residu um or piedmont fan deposits. Pinata, 
Tecolote, and Fortwingate soils occur in the Gallias 
Mountains, Pinata and ‘Tecolote soils developed in mate- 
rial weathered from felsite, and Fortwingate soils devel- 
oped in material weathered from sandstone, Crest, F nera. 
Jeldey. and Osha soils occur in the Manzano Mountains. 
Crest soils developed in material weathered from lime- 
stone. Fuera soils, 2 are on piedmont fans, developed 
in material weathered from schist and quartzite. Jekley 
soils developed in material weathered from red-bed sand- 
stone and shale, and Osha soils developed partly in re- 
siduum weathered from igneous rock and аы and partly 
in piedmont fan deposits. | 

These soils formed in a subhumid climate under domi- 
nat E coniferous forest, mainly ponderosa pine, Douglas 
fir, white fir. and alligator juniper. The ground cover was 
а mixture of short, mid, and tall, cool-season grasses, 

Generaliv, these soils have : thin, patehy la de- 
composing litter over a thin А1 horizon of dark-colored 
stony Joam that has moderate 1. or crumb structure. 
Below the АТ horizon is a leached or eluviated А9 hori- 
zon of heht- SE stony loam that tongues into the 
underlying B2t horizon in many places. The B2t horizon 
is reddish | x n, 18 moderately fine te xtured to fine tex- 
tured, and has moderate angular and subangular blocky 
structure. These horizons contain stones or gravel in many 
places. They 1 tongue into fractures in the under- 
ын g bedrock. With the exception of F od ingate soils, 
which have а weak ca horizon in the lower part of the Bet 
horizon, these soils are free of сепия carbonate. Fort 
wingate soils do not have an AT horizon, and the litter 
rests directly on the A2 horizon. Osha soils intergrade to 
Chernozems, . range in depth to parent material is 
from about 24 inches to 50 inches, and the depth is most 
commonly 2 49 inches. 


Intrazonal order 


The intrazonal order consists of soils that reflect the 
dominant influence of a local factor of relief or 5 
material over the normal effects of climate and 1 iving 
organisms. In the Torrance Area the intrazonal order is 
represented by the Caleisol and Solonetz great soil groups. 
Soils in the Caleisol great soil group have a horizon that 
is 15 percent or more caleium carbonate. Calcisols occur 
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on crests, side slopes of ridges, lake terraces, and level to 
gently sloping uplands. Only one member of the Solonetz 


great soil group, the Duncan series, is represented. These 
are saline and alkalt soils that have impeded internal 


drainage. The only Duncan soil mapped in the Area is on 
nearly level tervaces in lake basins. 


CALCISOLS 

In this Area the Caleisol great soil group 18 represented 
by soils of the Dean, Harvey, Ildefonso, Pinon, and Rance 
series, "These soils ure well drained. They developed from 
material influenced dominantly by limestone. They range 
in thickness from about 7 inches to more than 30 inches. 
Their profiles show evidence of translocation of calcium 
carbonate: they have a ca horizon that is 15 percent or 
more calcium carbonate. 

With the exception of Pinon soils, the soils in this great 
soil group formed under mixed short and mid grasses, 
mainly blue g ата, side-oats ш galleta, and s sand 
dropseed, Pinon soils 16 med under a dense cover of pin- 
yon and juniper. Thee limate is semiarid, 

Dean soils, which are in the eastern part of the Are: 


developed in material weathered from caliche. Harvey 
soils, which occur throughout the Area, „ formed im eal- 
rens. loamy piedmont fan о Idefonso soils, 


which are along the margins of lake b asins, developed in 
gravelly, caleareous shoreline deposits. Pinon soils, 161 
oceur throughout the Area, formed in calcareous, loamy 
residuum weathered from limestone bedrock, Rance soils 
developed in calcareous, gypsifer rous piedmont deposits 
wa shed from the red beds of the southern and бая огт parts 
of th e Torrance A ren, 

The soils of this great soil ¢ group have a light-colored, 
calcareous АЛ horizon that has weak or moderate gr anular 
structure, The C horizon is even lighter colored, contains 
more сепия carbonate, and is massive or has w reak, sub- 
angular blocky structure, : 

The resistant parent material and the semiarid с limate 
have had a stronger influence than the other factors of 
soil formation, and soil development. has been restricted. 
Pinon soils have a darker colored A1 horizon than the 
other soils in this group and show a little evidence of 
translocation of clay, These soils appear to be inter erad- 
ing to the Chestnut great soil group. 


SOLONETZ SOILS 


In the Torrance Area, the Solonetz great soil group is 
represented by soils of the Duncan series, These soils are 
poorly drained. They have a fluctuating water table that 
18 near the surface in wet seasons and nor mally is within 
3 to feat of the surface in dry seasons. 

Duncan soils oceur on lake terraces in the Estancia Lake 
Basin. They formed in stratified saline and alkaline lacus- 
trine sediments. They developed in a semiarid climate 


under short and mid grasses that are salt- or alkali- 
tolerant, mainly saltgrass and alkali sacaton, 


| These soils normally have an A2 horizon of strongly 

kaline, brown loam that has moderate granular struc- 
tue This horizon is about 4 inches thick and rests 
abruptly on a B2h horizon of dark-brown heavy clay loam, 
about. 4 inches thick, that is high in content of humus 
and is also strongly alkaline. The 326 horizon is very 
strongly alkaline, ‘brown heavy clay loam, about 7 inches 
thick, that has moderate prismatic structure and moderate 


TORRANCE 


to strong angular and в ps blocky structure. It con- 
tains some soluble salts. A B3 horizon , about 5 inches thick, 
of very pale brown loam that has w eak pom ene M 
structure, rests abruptly on the Cicam horizon, which is 
a white, massive, lime- “cemented pan in the чча 
This horizon is very : alkaline. It is about 11 inches 
thick and overlies a more ‚ Саса horizon that is nen 
in content of soluble salts. 


Azonal order 


ін of soils that lack distinet, 
genetically related horizons, commonly because of youth, 
resistant parent егізі, or steep topograph „ Tn the Tor- 
rance Area the or deri 18 M QM by the m gosol, Litho- 
sol, and Alluvial great soil groups. The soils occur on 
ridgeto] on side slopes of ri idges, on lake terraces, on 


* 


1190 plains, and in swales. 


The azonal order consi 


REGOSOLS 

In the Torrance Area т е Regosol great soil 
represented by soils of the Ch Шон, Chupadera, Karde, 
Kim, Moriarty, Otero, Pedrie k, Supervisor, Кевајо, and 
Willard series. With the exception of the Supervisor soils, 
these soils develoy ed in a semiarid climate under mixed 
short, mid, and tall grasses, mainly blue gramin, side-oats 
una, and little bluestem, Karde soil mainly 
under alkali «пеабол, Supervisor soils, w 9 are on vers 
steep slopes in the Manzano Mou ntains, developed under 
coniferous forest, mainly Douglas-fir, white fir, and pon 
derosa pine. 

With the exception of Chupadera and Supervisor, the 
solls in this great soil group developed from thick, un- 
шэг materjal, such as piedmont fan deposits, 
lacustrine lake sediments, alluvium, loess, and eolian sai nd. 
Chupadera soils developed. in thin, unconsolidated ma- 
terial over limestone. They are: shallow to moderately deep. 
Supervisor soils developed in residuum from 1 quartzite and 
schist, 

Chilton and Tesajo soils, which occur mainly in the 
southern and w estern foothills of the Manzano Mountains, 
deve 19 80 in gravelly piedmont fan deposits of mixed 


group 18 
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origin. Chilton soils are calcareous and alkaline. ‘Tesajo 
soils are noncaleareous or neutral to slightly ac 2 and they 
have a much thicker А horizon than С ‘hilton soils, Chupa- 


dera, Otero, and Pedrick soils, which are in the хийн 
and eastern parts of the Area, developed in deposits of 
calcareous, eolian, wind-reworked tern Otero E are 
asap over mixed piedmont. deposits. Karde soils, which 
are on the leeward sides of playa lakes within lake basins, 
formed in deep, silty, saline loess, Kim soils, which are оп 
fans in the eastern part of the Kren, formed in calcareous, 
loamy piedmont deposits. Moriarty soils, which are in 
swales and on flood plains in the western part of the Are: 
developed in fine-textured alluvium, mainly of red- bed 
origin. Willard soils, which are in lake basins, developed 
in loamy, calcareous, saline and nonsaline, stratified 
Jacustrine lake sediments. 
With the exception of Supervisor soils, these soils nor- 
mally have a thin, light-brown or brown, weak to moder- 
ate granular A horizon over a lighter colored, massive, or 
weak subangular blocky C horizon that grades 1 into the 
parent material Supervisor soils have a thin mantle of 
decomposing forest litter on the surface. They have a 


AREA, NEW 


MEXICO 113 
darker colored surface horizon than is typical; they appear 
to be intergrading to the Brown Forest great soll group. 


LITHOSOLS 

In this Area the Lithosol great soil group is represented 
by the Laporte, Mirabal, Pastur a, and "Travessilla series 
П development has been restricted because of steep 
slopes or resistant parent material, or both, All except the 
Mirabal soils are well drained. Mirabal soils are well 
drained to somewhat excessively drained. 

With the exception of Mir abal soils, these soils devel- 
oped in а semiarid climate at the lower elevations under 


mixed short оа and tall grasses. Blue grama, black 
grama, side-oat rama, needle-a ud-thread, and New 


Mexico feathergrass aro most common. Pinyon and juniper 
grow on the Laporte and Travessilla soils. Mirabal soils 
осете in a cool, subhumid environment at the higher eleva- 
tions, They formed under mixed conifers and mixed short 
and mid. соо! enson grasses. 

Laporte, Pastura, and Travessilla soils have a thin, 
di 4. ‘loamy Al horizon that has weak or moderate 
granular structure and a weakly developed or structure- 
less C BORN. Bedrock is within 12 inches of the surface 
in many places, and outcrops are common. Laporte soils 
developed in residuum from limestone, Pastura 2 de- 
veloped in residuum from caliche, and Travessilla soils de- 
veloped in residuum from acid sandstone. Mirabal soils 
developed in residuum from schist and quartzi m They 
have a thicker and darker colored A1 horizon than other 
soils in this great soil group and appear to be intergrading 
to the Gray Wooded great soil group. 


se 


ALLUVIAL SOILS 


Tn this Area the Alluvial great soil group is represented 
by soils of the Prewitt and” Tampico series, which devel- 
oped in loamy alluvium, and by soils of the Trail series, 
which develo ped in wind-reworked, sandy ae deposits. 

Prewitt soils occur in swales and on flood plains at the 
ower elevations in the eastern and southern parts of the 
Torrance Area. They are caleareous, well drained, and 
fertile. They formed in a semiarid climate under short 
and mid grasses, mainly blue grama, side-oats grama, and 
western wheatgrass. They have a brown, loamy A1 hori- 
zon that has weak granular structure. This horizon evades 
о a massive C horizon of brown light clay loam. | 

‘Tampico soils occur in swales and on flood plains at the 


higher elevations. They are noncaleareous, well drained, 
and fertile, They de clapet in a cool, subhumid « limate 


under coniferous forest of ponderosa pine, Douglas-fir, 
and white fir and a ground cover of short and mid, cool- 
season grasses, They have a thick, grayish-brown, loamy 
A1 horizon that has weak, subangular blocky and crumb 
structure. This horizon grades to a massive Û horizon of 
reddish-brown gravelly clay loam. 

Trail soils oceur as hummocky areas in the southern 
part of the Torrance Area. They are nonealcareous and 
somewhat excessively drai ned. TÍ rey developed in попсај- 

sareous, sandy eolian deposits deriv ed mainly from quartz- 
ite. They formed in a semiarid climate under a dense 
cover of pinyon and juniper and mixed short, mid, and tall 
grasses, mainly blue grama, side-oats grama, sand drop- 
seed, and big and little bluestem. They have an А1 hori- 
zon of pale-brown loamy fine sand that grades to brown 

or strong-brown fine sand. The A1 horizon is single grain. 
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Prewitt and Tampico soils lack distinct, genetically re- 
lated horizons because they are young and have not been 
in place long enough to be affected by soil- forming proc- 
esses .. than accumulation of or ganie matter and weak 
Structural development of the surface hor izon. Trail soils 
show litt! 5 soll development, mainly because the parent 
material was resistant and the soils have been in Place a 
relatively short timo. Only small amounts of organic mat- 
ter have accumulated in the surface layer of these soils. 


Morphology of the Soils 


Tn this и are descriptions of all of the soil series 
represe? RAE in the county, Gener: Шу, the descriptions give 
the natural drainage, texture, parent material, alkalinity 
or acidity, and the general location of the soils, Associated 
series are named and significa int contrasts between the 
serles are stated. A representative profi le is deseril ved in 
detail, and the range in significant characteristics is 

Description of the ind soils in the Torrance 1 8 
are given in the е “Descriptions of the Soils. 


idual 


Alicia series 

The Alicia series consists of deep, well-drained, reddish- 
brown soils. These soils ave calcareous and medium tex- 
tured. They dev el loped in medium-textured to moderately 
fine textured, calcareous pt deposits derived from 
igneous rock and mixed materials of Jurassic. Triassic, 
and Permian age. They oceur i aihe foothills on the astern 
2 of the Manzano Mountains and on nearly level to 
gently sloping fans near the Pedernal Hills in the eastern 
part of the surv ey Area. Elevations range from 6,000 to 
1,500 feet. 

Alicia soils have a finer textured Во horizon than La 
Fonda soils. They are more reddish than Witt soils und 
lack the textural Bet horizon of those soils, They have : 
coarser texture B ee han Ойн solls. 

Ty pieal profile of Alicia loam, NEL sec. 20, T. 7 N., R. 
10Е. 

А1--0 to G inches, reddish-brown (SYR 5/3) loam, dark red- 
dish brown (БУВ 3/4) when moist; weak, medium, 
platy structure in the uppermost 3 inches: moderate, 
very fine and fine, granular structure in lower part: 
slightly hard when d very frinble when moist; 
weakly enleareous; clear boundary, 

HI—6 to 12 inches. reddish-brown (SYR. 5, /4) clay loam, dark 
reddish brown (SYR 4/3) when moist: weak to mod- 
erate, fine, prismatic structure breaking to moderate, 
fine, subangular blocky + hard when dry, very friable 
when moist; weakly calcareous; clear boundary, 

B2—12 to 20 inches, reddish-brown (YR 5/3) day loam, 
reddish brown (БУВ 4/3) when moi ; moderate, 
medium, prismatic structure breaking to moderate, 
medium, subangular blocky: hard when dry, very fri- 
able when moist; strongly calcareous; уску few Cay 
films: gradual boundary. 

B3-—20 to 27 inches, r ish-brown (БУВ 5/3) clay loam, 
reddish brown ( 4/3) when moist; weak, medium 
and fine, subangular blocky structure: hard when dry, 
very friable when moist; strongly calc: üreous; lime is 
disseminated and in scattered seams and specks: 
gradual boundary. 

Clen—27 to 40 inches, light reddish-brown (БУВ 6/3) loam, 
reddish brown (5YT 5/3) when moist ; we: uk, medium, 
subangwar blocky structure: hard when dry, хє 
frinble when moist; strongly calcareous: calcium ear- 
bonate is disseminated and in fine, rounded, soft 
masses; Clear boundary. 


mel 
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CZea-—10 to 60 inches, light reddish-brown (SYR 6/3) loam, 
reddish brown (БУВ 5/3) when moist; massive: 
when dry, friable when moist; strongly cal- 
careous; this horizon contains | less lime than the Clea 
horizon. 


The texture of the A1 horizon ranges from loam to fine sandy 
іші m. The color ranges from SYR to ТБУВ in lue, from + to 
in value when dry and from 2 to 8.5 when НОЌЕ, and 
from 2 to 4 in chroma. Тһе thickness ranges from 3 to 9 inches. 
The texture of the B horizon ranges from Leavy loam or silt 
loum to clay loam or silty clay loam. The color of the В horizon 
ranges from SYR to T.5YR in hue, from 4 to 6 in value when 
dry and from З to 5 when moist, and from 8 to 4 in chroma. 
The thickness of the B horizon ranges from 20 to 40 inches. 
The texture of the © horizon ranges from loam or silt Joam 
to clay loam or silty clay loam, апа the color ranges from 2AYR 
to TAYR in hue, from 4 to 6 in value when dry nnd from : З 
10 5 when moist, and from 3 


5 to 5 in chroma. Buried horizons 
oceur below a depth of 20 inches in some profiles, In places 
these soils are noncalcareous to a depth of about 15 inches. 


Bernal series 


The Bernal series consists of shallow, well-dr: ined. me- 
dium-textured to moderately fine textured, brown soils. 
These soils are nonealcareonz, They devel oped i in residuum 
weathered 1 moderately coarse grained, noncalearcous 
sandstone bedrock. They occur throughout the Area on 

ridgetops and escarpments at elevations of about 6.000 to 
1,000 feet. 


1 soils are deeper than Travessilla soils and have 
a Bet horizon, which is Jacking in those soils, ТІ hey are 
. than Hagerman soils and lack a са horizon, 
whic i Hagerman soils have, They differ from Laporte 
soils 10 being nonealeareous, in having a Bet horiz on, and 


in having formed i in material мас егей from sandstone 
rather than limestone, Bernal soils ave unlike Peni istaja 
EM а са horizon. 


2 in being shallow and i 


Typical profile of Bernal po sandy loam, УИ ХЕ 
SWE, sec. 15, T.9 N., E. 13 E 


Al—0 to 3 inches, brown (40 R 4, fine sandy loam, dark 

own (10YR 8/3) when moist; moderate, very fine, 

granular structure; soft when dry, very friable when 

moist : noncaleareous ; clear boundar У. 

Di—3 to 7 inches, brown (7.5YR 4/8 ) sandy Clay loam, dark 

brown (T.5YR 3/3) when moist; moderate, medium, 

subangular blocky structure brez Мата to moderate, 
fine, granular; hard when dry, very friable when 
moist; mnoncaleareotus; patchy clay fins; clear 

»»undary. 

DB2t— to 12 inches, reddish-brown (SYR 5/3) heavy sandy 
clay loam, reddish brown (SYR 4/3) when moist: 
moderate, medium, prismatic structure breaking to 
moderate, fine, angular aud subangnlar blocky : hard 
when dry, friable when moist: nonenleareous: con- 
tinuous clay films; abrupt boundary. 

H—12 inches +. noncaleareous sandstone bedrock with few 
fractures. 


The texture of the A horizon ranges from loam to fine sandy 
loam. The color ranges from 7.5YR to 10YR in hue, from 2 3 to 
5.5 In value when dry and from 2 to 3.5 when moist, and fou 
2 to 4 in chroma. The thickness ranges from 2 to 6 inches. The 
texture of the B horizon ranges from loam or sa andy clay loam 
to clay loam. The color of the B horizon r: inges from n 
to dark brown or dark reddish brown. The thickness ri ng 
from 6 to 14 inches, In some places the lower part of the T 
horizon is weakly calcareous. A few small sandstone pebbles 
occur in some profiles, 


Capillo series 


The Capillo series consists of deep, well-drained, vor y 
dark brown soils. These soils are Кы to mildly alkaline 
and are medium textured. They have fine-textured Bet 
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horizons, They developed in residuum weathered from 
limestone, sandstone, and shale of the Madera formation. 
They are on strongly ping to very steep, north- or east- 
facing 1 slopes in the western part of the Torrance 
Area. Elev АА range M 7,400 to 8,300 feet. 

C E soils are more deeply le ached of caleinm carbo- 
nate than Wilcoxson soils. They are deeper than Super- 
visor soils, and they have a textural Bat horizon. They 
also differ from Superv isor soils in being alkaline and im 
having developed in material weathered from sedimen- 
tary rock, They are shallower than Pino soils, and have : 
thinner À horizon. They are browner and finer textured 

than Turkeyspring: 455 sand are noncalcareous, 

о profile of Сар Шо loam, NEU, sec. 15 


T.5 N, 


s to 9, decomposing needles, bark, and twigs: pH. 


А1--0 to B inches. very dark brown (10YR 2/2) loam, Mack 
(10YR 2/1) when moi weak, thin, platy structure; 

$ when Š yle when moist; nonealeare- 

s; pH 6.6: 
to 6 inehos, very dark gr ayish- brown (IOYR 3/2) clay 
loam, very dark brown (10YR ) when moist; 
moderate, fine, granular structure; hard when dry. 
very friable when moist; poncalcareous ; pH 6.8; clear 
boundary. 
D21t-—6 to 11 inches, 
re dark grayish brown 


Bi-8 


dark grayish-brown (10YR 4/2) clay, 
(10YR 3/2) when moist; 
very hard when dry, 
pil 7.6; continuons 


strong, fine, blocky structure; 
firm when moist: noncaleareous: 
clay films: gradual boundar 
-11 to 21 inches, dark vellowish-brown 
dark yellowish brown (ЛӨҮҢ 3, 


1 


B22 (10YR 4/4) clay, 


4) when moist ; moder- 


ie, medium, blocky structure; extremely hard when 
y, firm when moist: noncaleareous; pH 7.0; cou- 
tinuous clay films; clear boundary. 
3321 to 30 inches, yellow -brown (LOYR 5/4) clay, dark 


yellowish brown (10YR 4/4) when moist; weak, fine, 
blocky structure; very hard when dry, firm when 
moist; noncalenreous; рїї 7.2; few pate hy clay films; 
gradual boundary. 
С1--80 to 40 inches, light yellowish-brown (10YR 6/4) silty 
clay, yellowish brown (10 R 5/4) to dark yellowish 
brown (10YR 4/4) when moist: weak, fine, blocky 
structure; hard when dry, friable when moist; uon- 
calcareous; pil 7.1; abrupt, wavy boundary. 
2-40 to 60 inches +, partly weathered interbedded shale, 
limestone, and sandstone ; noncalcareous in upper part 
and strongly calcareous in lower part; pH 7.6 to 8.2. 
The decomposing litter ranges in thickness from 1 to 3 inches, 
The texture of the A horizon is loam, silt loam, or light clay 
loam. In mo laces the color is very dark brown or black. 
The thickne ranges from 3 to 10 inches. The texture of the 
Bat horizons ranges from heavy clay loam to silty clay or 
clay. The color ranges from TAYR to 10YR in hue, from 4 to 
п value when dry and from 3 to 5 when moist, and from 
3 to 5 in chroma. The thickness ranges from 20 to 50 inches. 
In most places the parent material is lighter colored and 
coarser textured than the B horizon. It is partly weathered in 
the upper part and becomes massive and more alkaline with 
depth, In some places there are a few flat limestone rocks on 
the surface and in the upper part of the profile. 
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Carnero series 


The Carnero series consists of moderately deep to deep, 
well-drained, medium-textured, brown soils. These soils 
are noncaleareous. They are neutral to mildly alkaline. 
They developed in calcareous ‚ medium-textured to moder- 
atelv fine textured piedmont fan deposits washed from 
sandstone, limestone, and igneous 9 Ја They are gently 
sloping to moderately sloping. They oceur at elevations of 
6,500 to 7,000 feet on upland ridge crests in the southern 
part of ie Torrance Area. 
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MEXICO 115 
Carnero soils are Me and more alkaline than Bernal 
soils. They normally have ca horizons, which Bernal soils 
lack. ‘Chey differ from Harvey soils in having a textural 
Bat horizon. Carnero soils have a darker colored surface 
laver than Hagerman soils and a less sandy В Ber. 
Typical profile of Carnero loam, МЕЛ sec. 20, T. 18 
12 E. 
АХ1-- to 3 


inches, brown (7.5¥R 5/3) loam, dark brown 
3/3) ху hen moist: wenk, fine, subangular blocky s 
türe breaking to moderate, very fine, granula soft 
when dry, very friable when moist; noncalcarcous; 
ЫП 7.0; about 15 percent of this horizon is gravel; 
elear boundary. 
101—3 to 6 inches, reddish-brown (IIR 4/3) light clay loam, 
dark reddish brown (5Y1 3/4} when moist: moderate, 
medium, subangular blocky structure; hard when dry, 


very friable when moist: nonc nlenreous ; pH 1.6; thin, 
patchy clay films; about 10 pereent of this horizon is 
gravel: clear boundary. 

B2t—6 to 12 inches, reddish-brown СУБ 5/4) Gay loam, dark 
reddish brown (БУВ 5/4) when mois усак, medium, 
prismatic structure breaking to moderate, medium, 
subangular blocky; hard when dry, friable when 


moist; noncalcareous; РЕ 7.6; thin, patehy clay films 
on all ped fac ibout 10 percent of this horizon is 
gravel; gradual, wavy boundary. 

D3en—12 to 19 inches, brown (7.5YR 5/4) light clay loam, 
dark brown ( ҮН 4/4) when moist; weak, medium, 
subangular blo: ructure: hard when dry 
friable when moist; strongly calcareous : pli 54; 
patchy clay films on all ped faces; this is a weak са 
horizon with calcium carbonate occurring as soft 
masses апа as thin seams and streaks: gradual, wavy 
boundary. 

Cea-—19 to 32 inches, reddish-brown (SXR 5/4) light clay loam, 
reddish brown (БУВ 4/4) when moist: moderate, 
medium, subangular bloc ky structure; very hard when 
dry, friable when moist; strongly сз Aleareous; pli &2; 
this is a weak fo moderate ca horizon with caleium 
carbonate occurring as soft masses and as thin seams; 
abrupt boundary. 

R--32 inches +, lime-coated sandstone bedrock. 


А1 horizon ranges from loam or gravelly 
The color ranges from 7.5YR to 10У 


The texture of the 
loam to fine sandy loam. 


in hue, from 4 to 5.5 in value when dry and from 2 to 3.5 when 
moist, and from 1.5 te 8 in chroma, The thickness of this 


horizon ranges from 3 to 8 inches. The texture of the B horizon 
ranges from clay loam to heavy clay loam or gravelly Clay loam. 
The color ranges from БУВ to T.5YR in huc, from 4 to 6 in 
value when dry and from 3 to 5 when moist, and from 2 to 4 
in Chroma. The thickness ranges from 15 to 35 inches. A buried 
B horizon occurs in some profiles The solum is calcareous in 
many places, The са horizon is weak to moderate. The content 
of gravel in the solum ranges from 5 to 30 percent. 


Chilton series 

The Chilton series consists of brown, well-drained, cal- 
careous soils, These soils are gravelly and medium tex- 
tured. They developed in very grav elly, medium-textured, 
calcareous, piedmont fan sediments derived from cand. 
stone, quartzite, schist, gneiss, limestone, and igneous rock. 
They occur on shot ders and side slopes of ridges i in the 
sonthwestern and eastern parts of the Area. Elevations 
range from 5,800 to 6,500 feet. 

Chilton soils have a more gravelly surface horizon than 
Scholle soils. They differ from those soils in being cal- 

sareous and in lacking а Bet horizon. n hey are calcareous 
and have a ca horizon, which the Washoe soils lack. Wa- 
shoe soils have а Bet horizon. Chilton soils differ from La 
Fonda soils in being gravelly and in lacking B2 horizons, 

Typical profile of 2. gravelly loam, near the north 
quarter corner of sec. 31, T. 3 J., R. 6 E. 
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А1-4 to 9 inches, 
гоп (F.5YR 
very fine, granular 
friable when moist; 
proximately 30 percent 
gradual boundary. 
to 15 inches, light-brown (7.5 R 6/4) gravelly loam, 
own (ТРУК 5/4) when moist; massive; soft when 
dry, very friable when moist: strongly calcareous; 
MI 8.4; moderate са horizon in which enleium сат- 
Àonate oceurs as small concretions and as coatings on 
ће gravel: approximately 50 percent is gravel: grad- 
ual, wavy boundary. 
15 to 20 inches +, Heght-brown (7.5YR 6% 

brown (T. XR 5/4) when moist: 1 sive; soft when 
dry, very friable when moist; strongly calcareous; 
Wt 84; some aeeumulated calcium carbonate, but 
much less than in the Cen horizon; approximately 60 
percent is gravel: becomes less gravelly and more 
reddish in color with depth. 


SOIL 


(ТХЕ 2) gravelly loam, dark 
when moist; weak to moderate, 
structure; soft when dry, ve 
strongly enicareous: pH S. 2: Up- 


of this horizon is gravel; 


brown 


Сеа--9 


ыы 1) gravelly loan, 


The texture of the A horizon ranges from gravelly loam to 
relly fine sandy loam. The color ranges from 10 KR to 
R in hue, from 4 to біп value when dry and from 3 to 
5 when moist, and from 2 to in chroma. The thickness ranges 
from 4 to 10 inches. Phe A horizon generally is thicker in less 
sloping areas. The gravel content of the A horizon ranges fron 
20 to SO percent. The color of the © horizon rangos from 10Y R 
to SYR in hue, from 5 to 5 in value when dry and from 4 to 
6 when moist, and from 2 to 4 in chroma. The gravel content 
of the € horizon ranges from 40 to 89 percent in the upper 
part and from 15 to GO percent in the lower part. Most profiles 
have а weak or moderate ea horizon. 


Chupadera series 

The Chupadera ts of shallow to moderately 
deep, excessively drained, brown soils. These soils are cal- 
eareous and M use textured, They developed partly. from 
eolian sand of mixed origin and partly in residuum from 


wies eon 


limestone bedrock, They occur on crests and side slopes of 
ridges in the southern part of the Area. Elevations range 
from 6,200 to 6,500 feet. 


С m dera soils differ from Palma soils in being shall D 


to o ately deep over bedrock and in lacking a Be 

horizon. They differ from Trail and Otero soils in bing 
shallow to moderately Дер over bedrock and in being finer 
textured in their C horizon. Ch nipadera soils inal k the 
strong ca horizon of Pinon soils and are coarser textured 


than those soils. 
Typical profile « 
north of State Thighs 

8 R. 
Aus 


sand, 50 feet 
a5, T. 1 N., R. 


loamy fine 
ЕЛА sec. 


ОҚ 5/8) Топу fine sand, dark 
when moist: weak, very fine, 
soft when dry, very friable when 
moist; weakly esiesreous; few limestone fragments 
on the surface: clear boundary. 
© to 16 inches, brown (101 R 5783 lo 
brown (10YR 4 when moist: very weak, medium, 
хал цаг blocky хЕтне то brenki io weak, very 
fine, granular: soft when dry, very friable when moist : 
weakly c enienreous ; clear, sinooth boundary. 
to 24 inches, i£ brownish iw СОУ 
sandy loam, grayish brown GOY R 4% 
very Wenk, medium, subangular blocky structure 
breaking to wenk, fine, granular; soft when dry, very 
friable when moist; stro ealenreous: weak са 
horizon in which ealeium rhonate occurs in finely 
divided forms and as concretions; channery 


brown 


0 to 6 inches, 
brown (CLOSER 
gramar structure 


АС- fne sand, dark 


amy 


3) 


gc 


16 


6/2) fine 
when moist: 


Cea 


ей 
small 
fragments of limestone make up approximately 10 per- 


cent of the upper part and 30 percent of the lower 
part: gradual, irregular boundary, 

inches . partly fractured, grayish limestone bed- 
rock: small amount of soil material similar to that of 
the Cea horizon iu tho fractures, 


Rea—24 


SURVEY 


The A horizon ranges from 6 to 12 inches in thickness. The 
texture ranges from fine sandy loam to loamy fine sand. The 
color of the A and AC horizons ranges from 1.5YTt to 10YR in 
hue, from 4 to 6 in value when dry and from 2 to 4 when moist, 
and from 2 to 4 in chroma. In some places the A horizon is 
nonealcareous. The C horizon ranges from 4 to 15 inches in 
thickness. The texture is heavy fine sandy loam, channery fine 
sandy loam, or loamy fine sand. The color of the Cea horizon is 
similar to that of the overlying horizons in hue and chroma, 
but it is 1 to 2 units lighter in value. In some places, this hori- 
топ Jacks channery fragments of limestone. Limestone crops 
out in places, 


Clovis series 

The Clovis series consists of moderately deep to deep, 
well-drained, brown soils. These soils are noncalcareous 
and medium textured. They are mildiy to moderately 
alkaline, They developed in calcareous, medium- textured 
to moderately fine textured piedmont deposits derived 
from quartzite, limestone, gne and igneous rock. 
They occur on upland fans in m Lost parts of the Torrance 
Area. Elevations range from 5,700 to - feet, 

Clovis soils are similar to Witt soils, They ditfer from 
those soils in hay ing а strong ca 2. б in 36 inches 
of the surface and in having a thinner solum. ‘They are 
deeper than Seholle soils and have a thicker D horizon and 
а Jess gravelly substratum. Caliche fragments make up less 
than 15 percent of the Cea horizon of these soils, but they 
make up 20 to 50 percent of the lower part of the profile of 
Tapia soils, Clovis soils lack a cemented са horizon, whieh 
Tapia soils have. 

Typical profile of Clovis 
norfheast 1 of sec. 31, T. 


AT—01 


loam. in a road eut near the 
7 Ne R. 12 E. 


SYR 5/3) loam, dark brown (T.5XR 
‚ тегу fine, granular structure: 


tos ine hes, brown (7 
33 when moist: ; strong 


soft when dry, very friable when moist: noncaleare- 
ous; clear boundar, 


Bi---5 to S inches, brown (7.5YR 5/3) loam, dark brown (ТУК 
4/3) when moist; 0 fine and medium, sub- 


slig 


ucture: htly hard when dry, very 
: calcareous; 


angular blocky st 
friable when moist: noncale clear boundary. 
5 to 16 inches, brown (7.5YR 5/3) clay loam, dark brown 
7.5 K R. 4/3) when moist; moderate, fine. prismatic 
structure breaking to moderate, fine, subangular 
blocky; hard when dry, friable when moist; noneal- 
careous: thin, continuous day filins; clear boundary. 
—16 to 22 inches, light-brown (тозв 6/4) light clay loam, 
brown СЕЛА R t) when moist: weak, medium, sub- 
angular blocky structure: hard when dry, friable when 
moist; strongly calcareous; weak са horizon in whieh 
calcium carbonate oceurs as soft concretions; thin, 
continuous clay films; gradual. wary boundary. 
to 30 inches. Hght-brown (75YR 6/4) light clay 
foam, brown .. АХ 1 11 when moist ; massive or very 
wenk, соц Moeky structure: very hard 
when dry, i strongly ealenreous: 
moderate са огу in which calcium carbonate oc- 
Curs as soft coneretions and as thin seams; about 
gradual, wavy boundary. 


ІШ ы 


Селе 


5 


percent is gravel : 


ca- to 60 inches, pink (T.5YR 8/3) loam, light brown 
ҮН 6/4) when moi massive; very hard when 
dry, friable when mois very strongly calcareous; 


strong ca horizon in which calcium carbonate occurs 
in finely divided forms; about 10 percent of this hori- 
zon is gravel. 


The A horizon ranges from 2 to 6 inches in thickness. The 
texture ranges from loam to fine sandy loam. The eolor ranges 
from T.5YR to 10YR in hue, from 5 to 6 in value when d 
and from 3 to 4 when moist, and from 2 to 4 in chroma. The 
J horizon ranges from 5 to 23 inches in thickness. The texture 
ranges from heavy loam to clay loam. The color ranges from 
SYR to 7.5Y R in hue, from 5 to 6 in value when dry and from 
4 to 5 when moist, and from 2 to 4 in chroma. The texture of 
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the C horizon is loam or clay loam. The color ranges from 
7.5 VR to УВ in hue, from 6 io 8 in value when dry and 
from 4 te 6 when moist, and from 8 to 5 in chroma. Most 
horizons contain a few small pebbles, but no profile is more 
than 15 percent gravel In some places а buried profile occurs 
below a depth of 5 feet. Only a few profiles are noncalcarcous 
below a depth of 20 inches. 


Crest series 

The Crest series consists of moderately deep and deep, 
well-drained, very dark s ‘ay, gravelly soils. These soils 
are neutral to mildly sli ino and medium textured. They 
developed in moder ately fine textured to fine textured, 
neu 38) to mildly alkaline residuum weathered from lime- 
stone, They are moderately sloping to very steep and occur 
on side slopes in the Manzano Mot ааа. Elevations range 
from 7,500 to 8,800 | 

Crest, soils have a finer textured B2t horizon than Fort- 
wingate soils, which developed in residuum weatl егей 
from sandstone, Crest soils Jack the ea horizon common 
in 4. soils. They are finer textured than Super- 
visor soils and have a B96 horizon and an А9 horizon, 
which are uncommon in Supervisor solls. Crest 9 аге 
redder in the Bat horizon than Саро soils, and they have 
an А9 horizon, which is not typical of Capt illo soils. 

Typical profile of Crest stony loam, NEMNE sec. 27, 
T. 7 N., R. 5 E. 


ils 
n 


СИНА to 8 inches, uudecomposed organic material, mainly 
leaves, bwigs, hark, and necdles. 
O8—8 inches to 0. undecomposed forest litter consisting of 


leaves, needles, twigs, and bark. 


А1--0 to 2 inches, very dark gray СТОУК 3/1) stony loam, 
black (10YR 2/1) when moist: moderate, fine, crumb 
structure; soft when dry, very friable when moist; 


ЫН 7.2; abont ZO percent is stones: ШЕШІ boundui 

AS. 2 to В inches, Hight brownish-gray (ОУК 6/2) stony silt 
leam, dark grayish brown СОВ 4/2) when moist: 
moderate, fine, crumb ueture: soft when dry, very 
friable when moist: рїї 7.2: about 20 percent is ; 
clear boundary 

B&A--6 to 10 inches, жен t? 


SYR 5/3) stony clay loam, dark 

brown (TOYE 4/8) when moist; about 25 percent 

consists of material from the АЗ horizon tonguing 

into this horizon: moderate, fine, subangular blocky 

structure: very bard when dry, firm when moist: рїї 

72: about 25 to 40 percent stones: gradual boundary 

21 10 to 24 inches, reddish-brown (5YR 5/4) very stony clay, 

reddish brown (БУВ 4/4) when інді moderate, 

medium, subangtlar blocky structure; extremely hard 

when dry, firm when moist; thin, continnons clay 

fils; DEL T.4: about 52 percent stones: clear boundary. 

{о 26 inches +, weakly fractured limestone bedrock; 
material from the B2t horizon in the fractures. 
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The thickness of the organic matter on the surface rang 
rom 1 to 4 inches, The texture of the АЛ and A2 horizons is 
stony loam or stony silt loam. The АЛ horizon ranges from 0 to 
2 inches in thickness. The color of the A2 horizon ranges from 
10Yn to T. INR in huc, from 9 to T in value when dry and from 
А to 5 when moist, and from 2 to 3 in chroma, The thickness of 
the A2 horizon ran: from 4 to 6 inches. The Bet horizon is 
normally about 12 to 37 inches of stony clay with abont 4 to 
15 inches of transitional material above it. The color of the 
БӘ horizon ranges from 25YR to SYR in hue, from 5 to 6 
jn value when dry and from 4 to 5 when moist, and from 2 te 
4 in chroma, Phe stone content ranges from 15 to 40 percent in 
the A horizon and from 30 to 70 percent in the B horizon. 


Dean series 


'The Dean series consists of very shallow to shallow, 
well-drained, light-colored soils. These soils are caleareous 
and medium textured to moderately coarse textured. They 
are moderately alkaline. "They developed in medium- 
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textured, highly calcareous piedmont deposits derived 
from | mestone, ‘quartzite, schist, gneiss, and igneous rocks. 
Dean soils are characterized by a thin A horizon and 1 by 
prominent calcium carbonate horizons. They occur mainly 
in the eastern part of the Torrance Area but to a minor 
extent in the western part. Elevations range from 5,500 to 
6,500 feet. 

Dean soils have a less Тару surface layer and less 
strongly cemented ea horizons than Pastura soils. They 
differ from Harvey solls im having a thinner and more 
alkaline A horizon and in being less than 16 inches deep 
to a prominent lime e Dean soils are lighter colored 
than Tapia soils and lack the textural Bet horizon of 
those soils, 

Typical profile of Dean loam, 1 to 9 percent slopes, near 
the center of sec, 28, P. 5 N., R. 11 E. 

А1--0 to 8 inches, Light brownixh-gray (10 ER 6/2) loam, dark 
grayish brown (10YE 4/2) when moi weak, fine, 
crumb structure; soft when dry, very frinble when 
moist: strongly calcareous; рН 32: moderate number 
of small, hard caliche pebbles on the surface: clear 
boundary. 

АС to T inches, ight brownish-gray 
GOR 5/2) when moist; weak, medium, 
bloeky structure; slightly hard when dry, 
when moist; strongly caleareous; БЫ S4: 
boundary. 

Сіса--7 te 23 inches, 


(10XR 6/2) loam, brown 
subnnugular 
very friable 
gradual 


(ОУ 7/2) 
moist; massive: 


light-grax gravelly Joam, 


hard when 


brown (10YR 5/8) when 
dry, friable when moist: very strongly ealenreonus: 
pit strong ea horizon in which ealejum carbonate 


ı Finely divided forms, as soft concretions, and 

Неће fragments: the uppermost few 

diffuse boundary. 

| gravelly 
shard 


OCccurs її 

as semihard с: 

inches are weakly cemented; 
22 to 86 inches +, very pale brown (LOYR < 

loam, brown (CIOYR 5/3) when moist; ma 
hen dry, friable when moist; very streng 
ous; pH 84: strong ca horizon bur slightly 1 
than the Clea horizon; lime occurs mostly in eae 
divided forms and as oft concretions ; the amount of 

lime decreases with depth. 

The texture of the A1 and АС horizons is loam, gravelly 
loam. or Ane sandy loam. The color ranges from 7. J J to 
10 R in hue. from 6 to T in value when dry and from 4 to 5 
when moist, and from 2 to 8 in chroma. Тһе thickness ranges 


Свен 


5 


from 5 to 16 inches. The texture of the са horizous is loam, 
gravelly loam, or gravelly light clay loam, The color rang 


from TVR to 10XR in hue, from 6 to 8 in value when dry anc 
from 5 to 6 when moist, and from 2 to 4 in chroma. The upper 
part of the са horizon is not cemented in all places. This hori- 
zon can he broken with a spade, and more friable material can 
be reached. The abundance of caliche pebbles on the sur face 
reflects the degree of wind erosion or of rodent activity. 


Duncan series 
n series consists of 
poorly drained soils. 
n level to nearly level lake terraces. They 
are calcareous, moderately to strongly : sali ine, and stroi ngly 
to very strongly alkaline. They developed in calcareous, 
strongly to very strongly alk aline. medium-textured and 
moderately fine textured, stratified lacustrine lake sedi- 
ments. These sediments were derived from mixed parent 
Уриа аша schist, gneiss, limestone, and igneous 
rocks. The parent material contained varying amounts of 
lime, tron, and soluble salts. " These soils normally have a 
high water table and are char 12. by the high content 
of humus in their Beh horizon and by the lime-cemented 
pan in the substratum. They occur in the western part of 
the Estancia Lake Basin. Elevations are about 6,100 to 
6,900 feet. 


shallow to moderately 
These are medium- 


Phe Dunca 
deep, brown, 
textured soils 
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Duncan soils are more alkaline than Harvey seils, and 

they have a darker colored surface horizon. They have a 

Beh horizon and a cemented pan in the к tum. which 

Harvey soils generally lack. They differ from Willard 

soils in being more alkaline and in having a Beh horizon, 

a Bt horizon. aud a cemented Сезіп horizon, 
20 deal profile of Duncan loam, ММ ХЕ 
Ns ч S E. 


A2 —O to 4 inches. brown (1 


sec. 14, T. 


ТОК 5/3) loam, dark brown СТОУК. 
4/3) when moist; moderate, very fino, granular struc- 
iure; soft when dry, very friable when moist; weakly 
calcareous р 8.6: abrupt boundary. 

D2h-—4 to 8 inches, dark-brown (IOYR 3/3) 


heavy clay loam, 


very dark brown (10YR 2/3) when moist rong, very 
fine, subangular blocky structure: hard when dry, 


very friable when moist: noncalcareous to weakly сай 

enreous; PH 5.5; patchy clay filins; clear boundary. 

Sto 15 inches, brown (7.5 WII 5/2) heavy clay loam, dark 

brown ¢ YR 4/2) when moist: moderate. coarse, 

рата је structure mcm to moderate and strong. 
coarse, angular and subaneniar blocky ; very hard 
when dry, firm when moist: weakly calcareous; pH 

9.6; continuous clay films; soluble salts occur as sof 

concretions and as thin seams; clear boundary. 

BG. 15 to 20 inches, very pale brown (10YR 7/3) loam, pale 
brown (10YR 6/23) when moist; weak, medium. sub- 
angular blocky structure; very hard when dry. firm 
when moist; weakly chen rens; pH 9.2; patchy clay 
filins; soluble salts occur as soft concretions and in 
finely divided forms ; abrupt boundary. 

Сісаш--20 to 31 inches, white (Т0ҮҢ 8/1). lime-cemented pan: 
gray (25Y 6/1) when moist: massive: extremely hard 
when dry, extremely firm when moist: very strongly 
enleareous: pH 9. Hubble in cold hydrochlorie acid: 
clear boundary. 

C2ca-—31 to 60 inches, white (2 эх 8/0) clay loam, white (2.5Y 
8/0) when moist: massive: very hard when dry, firm 
when moist; strongly calcareous: pH 5.0: strong са 
horizon in which soluble salis and calcium carbonate 
occur às soft concretions, as thin seams, and in finely 
divided forms: often wet because of the water table, 


B2t~ 


In places a thin Al horizon is present. The texture of the A 
horizon ranges from loam to clay loam. The color ranges from 
5 to 6 in value when dry and from 3 to 4 when moist, and from 
2 to 4 in chroma. The thickness ranges from 2 to û inches. The 
texture of the B horizon ranges from clay loam to clay. The 
color ranges from ТРУП to 10YR in hue, from 4 to Тіп value 
when dry and from 8 to 5 when moist. and from 2 to 4 in 
chroma. The thickness ranges from 8 to 16 Inches. The tex- 
ілге of the © horizon rang rom loam fo heavy clay loam. 
The color ranges from 7.5YR 4% 2.5Y in hue, from 6 to Š in 
value when dry and from 5 to 7 when moist. and from 0 to 2 
in chroma. The cemented pan ranges from 4 to 15 inches in 
thickness. In many profiles the С horizon is mottled with 


reddish and yellowish colors and with white and olive and 
contains concretions of iron and mangane in places salt 
erystals occur on the surface. In some areas the upper part of 


the solum is noncaleareous. 
Encierro series 


The Encierro series consists of brown, shallow, well- 


drained. medium-testured soils, These are calcareous. 
moderately to strongly alkaline soils. They developed in 
residuum weathered from fine-erained sandstone and 


shale. ‘They occur on upland slopes in the foothills of the 
western part of the Torrance м. Elevations range from 
6,300 to 7,000 feet. | 
Encierro soils are shallower than Hassell soils and have 
less lime aceumulation in the substratum. They differ from 
Tapia soils in lacking a strong ca horizon. Tapia soils de- 
veloped in material weathered from limestone. Encierro 
soils have a finer textured Bet horizon than Bernal soils. 


SURVEY 


Typical profile of Encierro channery loam, in an open 
pit 1 SW14 sec. 11, T. 3 N., R. 5 E. 


АТ--0 to 2 inches, brown or dark-brown (7.5YR 4/4) channery 
loam, dark brown (7.5YR 3/2) when moist; weak, 
thin, platy structure breaking to weak, fine, granular; 
soft when dry, very friable when moist: noncaleareous 
or weakly calcareous, pH 52: channery fragments 
make up approximately SO percent of this horizon; 
30 percent of the surface is covered with stones; clear 
boundary. 

to 5 inches, reddish-brown (SYR 4/3) channery loam, 
dark reddish brown SYR 3/3) when moist; weak, 
fine, subangular blocky structure breaking to moder- 
ate, fine, granular; slightly hard when dry, very fri- 
able when moist; weakly euleareous; pf 8.2; chan- 
nery fragments make up approximately 50 percent 
of this horizon: clear boundary. 

рака to 9 Inches, reddish-brown (SYR 4/3) stony light clay, 

dark reddish brown (SYR 3/3) when moist; moderate, 
medium, subangular blocky structure; very hard when 
dry, friable when moist; noncaleareous to wenkly cal- 
rens; pH 82: thin, continuous clay films: stones 
make up approximately 50 percent of this horizon; 
abrupt, irregular boundary. 

R&D2t—9 to 25 inches, fractured bedrock; soil in fractures; 

soil is reddish-brown (SYR 4/2) clay, dark reddish 


brown (5YH 3/3) when moist: moderate, fine, sub- 
angular blocky structure: very hard when dry, firm 


when moist; weakly caleareous: pH 5,2: continuous 

clay fihus; about 90 percent lime-coated standstone 

rock; abrupt, irregular boundary. 

25 to 48 inches, pink (SYR 7/4) stony loam, reddish 

yellow (SYR 6/6) when moist: weak, fine, subangular 
blocky structure: soft when dry, very friable when 
moist: very strongly calcareous: pH 5. уса to mod- 
erate en horizon in which сменный carbonate occurs ах 
soft concretions and as thin seams: 40 to 50 percent 
is rock : abrupt, irregnlar boundary. 

Б--48 to 60 inches +, reddish-brown or dark reddish-brown 
sandstone bedrock of the Abo Formation; hard; 
massive. 


R&Coa— 


The ehannery loam, or 


stony loam. 


texture of the A horizon is Jonm, 
The color ranges from SYR to ТҮН in hue, from 
4 to 5.5 in value when dry and from 2 to 3.5 when moist, and 
from 2 to 4 in chroma. The thickness ranges from 2 to З inches. 
The B horizon ranges from channery loam or stony us loam 
to channery or stony clay in texture, The thickness above the 
bedrock ranges from 5 to 20 inches. The color ranges from 
2.57 R to 5YR in hue, from 4 to 5 in value when dry and from 
3 to 4 when moist, and from 3 to 5 in chroma. The bedrock 
is not fractured in all places. The thickness of the solum above 
the bedrock ranges from 6 to 25 inches. The solum is noncal- 
сатсопя in some places. Stone and channery fragments cover 
30 to $0 percent of the surface. 


Erramouspe series 


The Erramouspe series ШАСЫ of moder atelv deep to 
deep, well-drained, very dark colored soils. These soils are 
stony and medium textured. They are nonealeareous 
though mildly alkaline. They developed in place in ma- 
terial weathered from felsite. They occur on south- and 
west-facing, very steep mountain slopes in the southern 
art of the Torr ance Area, Elevations range from 6,600 to 
7.600 feet. | 

Erramouspe soils are less stony than Tecolote soils and 
save a thicker, darker colored АТ horizon than those soils. 
They lack an 42 horizon, which Tecolote soils have, and 
heir Bet horizon is finer textured than that of Tecolote 
soils, 

Typical profile of Erramouspe stony loam, NWI, sec. 
5, T. 1 S., R. 11 E. 

Ө1--2 inches to 0, partly decomposed leaves, needles, and twigs. 


АЛ—0 to 5 inches, very dark gray (УВ 2/1) stony loam, 
Hack ПОУКА 2/1) when moist; moderate, fine, crumb 


TORRANCE 


Structure: soft 


when dry, very friable when moist; 
nonealeareou 5 


pH 7.3; approximately 20 percent of 

the surfüce 1 зуегей with rock: clear boundary. 

, brown (7.5YR 5/2) clay loam, dark brown 

2) when moist; moderate, fine, crumb struc- 

slight y hard when dry, very friable when moist; 
noncaleareous; pH 7.6; thin, patehy clay films on verti- 
cal faces: clear boundary. 

- to 35 inches, reddish-brown (SYR 
dish brown (SYR 4/4) when moist; moderate, medium, 
angular and subangular blocky structure; hard when 
dry, very friable when moist; noncalcareous ; pH 7.6; 
thin, patchy clay films on all faces; abrupt, smooth 
boundary. 

R—35 inches +, felsite hedrock that is partly weathered in the 

upper part. 


B2t-— 4) clay loam, red- 


The texture of the АТ horizon ranges from stony loam fo 
stony sandy clay loam. The color ranges from T. BVR to TYR 
in hue, from 3 to 4 in value when dry and from 1 to 2 when 
moist, and from 0 to 1.5 in chroma. The thickness ranges from 
2 to 8 inches. The B horizon ranges from clay loam or stony 
clay loam to clay or stony clay in texture. The color ranges 
from 2.5YR to SYR in hue, from 4 to 5 in value when dry and 
from 3 to 4 when moist, and from 2 to 4 in chroma. The thick- 
ness ranges from 16 to 32 inches. Stones make пр 20 to 60 
percent of the surface horizon and 2 to 20 percent of the B 
horizon. The depth to bedrock is less than 50 inches. A zone of 
lime occurs at a depth of about 35 inches in some places. 


Fortwingate series 


The Fortwingate series consists of light-colored, well- 
drained, moderately s to deep, stony soils. These soils 
are noncalenreous, mildly alkaline to moderately alkaline, 
and medium textured, They developed in residuum weath- 
ered from sandstone. They occur on moderate to very 
steep, north- and east-facing mountain slopes in the south- 
ern part of the survey Area. Elevations range from 7,000 
to 7,800 feet. 

Fortwingate soils are on opposite slopes from Stroupe 
soils. They are deeper and less stony than those soils and 
have an AQ horizon, which Stroupe soils lack. They have 
a coarser textured Bet horizon than Crest soils, which 
developed in material weathered from limestone. 

Typical profile of Fortwingate stony loam, SWY, sec. 
17, T. 1S, R. 12 E. 

О inches to 4 
and twigs. 
O2—1 inch to 0, decomposed forest litter. 

—0 to 6 inches, light-gray (10Y1t 7/2) stony 
brown (УВ 5/2) when moist; weak, thin, platy 
structure breaking to moderate, very fine, granular; 
soft when dry, ve friable when moist; noncaleare- 
ous; РИ 7.6; approximately 50 percent stones; clear 
boundary. 

A2&B2t—60 to 11 inches, brown (10YR 5/3) stony heavy loam, 

dark brown CLOYR 4/3) when moist; streaks of brown 

(J. BVR 5/4), dark brown (7.5YR 4/4) when mois 

weak to moderate, medium, subangular blocky struc- 

ture; slightly hard when dry, very friable when moist: 

noncalcareous; PIT 7.2; 


inch, loose, nndecomposed leaves, needles, 


loam, grayish 


thin streaks and fragments of 
clay: vesicular; approximately 40 percent stones ; clear 
boundar у. 
to 25 inches, reddish-brown (SYR 4/4) stony heavy 
clay loam, reddish brown (SYR 4/4) when moist; mod- 
erate, medium, blocky structure; extremely hard when 
dry, very firm when moist; noncaleareous; pH 7.6; 
continuous clay films; approximately 20 percent 
stones: gradual, wavy boundary. 
B2tea—25 to 30 inches, reddish-brown (SYR 4/4) stony heavy 
clay loam, reddish brown (БУВ 4/4) when moist ; mod- 
erate, medium, angular blocky structure; extremely 
hard when dry, very firm when moist: slightly cal- 
enreous:; pH 8.0; weak са horizon in which calcium 
carbonate occurs as soft coneretions and as thin 
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seams; approximately 20 stones; abrupt 
boundary. 


R--36 inches +, fractured, reddish-brown sandstone bedrock. 


percent 


The texture of the A horizon ranges from stony loam to 
stony sandy clay loam, The color ranges from 7.5YR to 10 R 
in hue, from 5 to 7 in value when dry and from 3 to n when 
moist, and from 2 to 4 in chroma. The thickness ranges from 
6 to 20 inches, Some profiles have a thin Al horizon. The tes- 
ture of the subsoil ranges from stony light clay loam to stony 
heavy clay loam. The color ranges from 2.5YR to 7.5 W R in hue, 
from 5 to 6 in value when dry aud from 3 to 4 when moist, 
and from 3 te 5 in chroma. The thickness ranges from 10 to 
25 inches. Stone and gravel make up 20 to 60 percent of the 
surface horizon and 15 to 80 percent of the B horizon. In most 
places fractures in the bedrock are filled with material from 
the horizon above. 


Fuera series 

The Fuera series consists of | moderately well 
drained, very dark grayish-brown soils These soils are 
cobbly and medium textured, T hey are adis to medium 
acid. They dev eloped 3 in stony, noncalcareous, fine-textured 
sediments on piedmont alluvial fans on north- and east- 
facing slopes. Their parent material was derived from 
schist and quartzite, They oceur on moderately sloping 
uplands and very steep canyon side slopes i in the } 1 
Mountains, Elevations r ange from 7,000 to 8,000 1 feet. 

Fuera soils are darker colored and less alkaline than 
Witt soils and are finer textured in the D2t horizon. They 
are cobbly and have an A2 horizon, which is uncommon in 
the Witt soils. They differ from Pino soils in being browner 
and eobbly and in шин an A2 horizon. Fuera soils are 
deeper than Jekley soils and p the reddish hues com- 
mon in those soils. They also differ from Jekley soils in 
being cobbly 

Typical profile of Fuera cobbly loam, SEV, sec. 3, Т. 
4 N., R. 5 E. 

O1—2 inches to 0, undecomposed and partly decomposed forest 
litter; pH 6.2: abrupt boundary. 

А1--0 to 2 inches, very dark grüyish-brown (10YR 3/2) cobbly 
loam, very dark brown (10YR 2/2) when moist: mod- 
erate, thin, platy structure breaking to moderate, fne, 
стар: soft when dry, very friable when moist: nou- 
caleareous: РИ 6.6: about 40 percent cobblestones; 
clear, wavy boundar 


A2—2 фо 11 inches, light-gray CLOYR 7/2) cobbly fine sandy 
loam, dark grayish brown (JO¥R 2) when moist: 


ghtly bard when 
pli 6.4: 


fine, granular structure: кі 
noncaleareous : 


moderate, 
dry, very friable when moist: 
abrupt, wavy boundary. 

D2t—411 to 32 in ches, yellowish-brown (10YR 5/4) clay, dark 
yellowish brown (10YR 4/4) when moist: moderate, 
fine, blocky structure; very hard when dry, firm when 
moist: nonealenreougs; pH 6.4; continuous clay films; 
сели boundary. 

22—32 to 48 inches, pale-brown (10YR 6/3) stony silty clay, 
brown (10YH 5/23 when me moderate, fine, 
blocky structure: hard when dry, friable when moist; 
noncalcareous; pH 7.2; patchy clay films; some light 
olive-hrown той ен: ¢ les ır boundary. 

С--48 inches +, pale- brown (10YR 6/3) heavy clay loam, 
brown (10YR 5/3) when moist: massive; very hard 
when dry, firm when moist; pH 7.6; grades to weath- 
ered schist bedrock at a depth of about 60 inches. 


The texture of the Al horizon ranges from cobbly or stony 
loam to cobbly or stony fine sandy loam, The color is within 
the 10YR hue. It ranges from 3 to 4 in value when dry and from 
1 to 2 when moist, and from 1.5 to 3 in chroma. The litter on 
the surface is 1 to 4 inches thick. The thickness of the Al hori- 
zon ranges from Í to 8 inches. The texture of the А? horizon 
ranges from cobbly or gravelly loam to cobbly or gravelly sandy 
loam. The color is within the 10YR hue. It ranges from 6 to 8 
in value when dry and from 4 to 6 when moist, and from 1.5 


120 SOIL 


to 3 in chroma. The thickness of the Ао horizon ranges from 
51012 inches, Pn most places the B horizon is stony or gravelly 
clay or stony or gravelly silty clay. The color ranges from 
TAYR to JOYR in hue, from 5 to 6 in value when dry and from 
+ to 5 when moist, and from 3 to 5 in chroma., The thickness 
ranges from 20 to 45 inches, Stones, cobblestones, and gravel 
make up 15 to 50 percent of the A horizon, 5 to 30 percent 
of the upper part of the B horizon, and 40 to 90 percent of the 
lower part of the B horizon. The stronger slopes are stonier 
than the more nearly level areas. 


Hagerman series 


The Hagerman series consists of moderately deep to 
deep, well-drained, brown soils. These soils are noneal- 
сагеоце and medium-textured to шан coarse Їех- 
tared, They are mildly to moderately alkaline. They de- 
veloped partly in locally pol material derived 
from quartzite, sa ndstone, and limestone and partly iu 


residuum trom sandstone bedrock. They ате mainly in the 
northeastern part of the Area. Wen rons nre 6400 to 
7.200 feet. T he topography is nearly level to moderately 


sloping or rolling. 

Hagerman soils are similar to Bernal soils, but they are 
deeper and havea horizon of calcium carbonate accumula- 
tion above the bedrock. They are shallower (han Penistaja 
sois. They differ from Bean soils in being deeper and 
darker co! fored, i in being noneuleareous in the upper part, 
audinhavinga textural B2t horizon. 


T eal profile of Hagerman fine sandy 
SWIANEL, see. 10, T. 8. N., R. 14 E. 


А1—0 to 8 inches, brown (ТО 5/2) fine sandy loam, dark 
brown (ТҰН 4/3) when moist: weak, thin, platy 
structure breaking to moderate, very fine, granular; 
slightly hard when dry, very friable when moi t: non- 
calcareous: pH 7.2 : clear boundary, 

131--4 to 7 inches, reddish-brown (SYR 
lonin, reddish brown (ҮН J when moist; weak, 
very course, prinnatie structure breaking to mod- 
crate, medium. subangular blocky: hard when dry, 
very friable when moist: noncalearcous; pH 7.4; clear 
boundary 

D2t— to 22 inches, reddish brown 
clay loam, reddish brown ( ) when mois 
moderate, very coarse, prismatic structure breaking 
{о moderate to strong, fine, subangular blocky: very 
hard when dry, friable when in nonenienreonus: 
nearly continuous clay films; gradual, wavy 1. : RES 

DB3en—22 to 27 inches, reddish-brown (SYR 5/4) sandy clay 
loam, reddish brown (SYR 4/4) when moist; wont 
very coarse, prismatic ucture breaking to wenk, 
medhun, зна! blocky > very hard when dry, fri- 
able when moist; weakly enlearcons; pH 5.0: weak 
са horizon in which сепия carbonate occurs as soft 
concretions and as thin seams; patchy clay films: 
gradual, мату boundary. 

Cea— 27 to 30 inche -brown (aY R 6/4) sandy clay loam, 
brown (ЛОЗЕ 5⁄4) when moist: nin ry hard 
when dry, friable when moist: very strongly calenre- 
ous; ӘН S4: moderate еп horizon in which calcium 
carbonate occurs mostly as thin seams; abrupt 
boundary. 

R—30 inches +, yellowish-red sandstone bedrock: 
nonenleareous; 


loam, SEL 


light sandy clay 


heavy sandy 


massive; 
partly wenthered in the upper part. 


The texture of the АТ horizon ranges from loni to fine 
sandy loam. The color ranges from 7.5YR to 10YR in hue, 
from 5 to 6 in I when dry and from 3 to 4 when moist, 
and from 2 to 4 in chroma, The thickness ranges from 2 to 4 
inches. The texture of the В horizon ranges from sandy clay 
loam te heavy sandy clay loam, and the thickness from 10 to 
26 inches. The color ranges from БУВ to 7.5YR in hue, from 5 
to 6 in value when dry and from 4 to 5 w Le moist. and from 
3 to 4 in chroma. In most places the Cea horizon is lighter 
colored than the B horizon. It is a weak to strong са horizon. 


SURVEY 


In seme places the profile is nonenleareous to a depth of 8 
feet. The depth to џедгосЕ ranges from 20 to 48 inches. 


Harvey series 


ies consists of deep, 


The nu ey se light-brown, well- 
drained soils, These бор s are moder NE у to strongly alka- 
line and m а textured to moderately coarse textured. 
They developed in piedinont deposits derived from lime- 
stone, schist, gneiss, quartzite, and igneous rock. These 
soils occur илэр the Area on level to nearly level 
lake terrac |. and i cy level to strongly sloping crests 
TUE side в slopes of upland fans. Elevations range from 
6,000 to 7,000 feet. 

110 түсу soils are lighter colored than Witt soils. They 
are e leareous and lack the textural Bet horizon common 
in Witt soils. They differ from C lovis soils in being cal- 
careous and Ji ghter colored and in lacking a. B2t hori izon. 
They have a thicker surface horizon than Dean soils and 
a less limy, less strongly cemented substratum. They are 
limy and lighter colored than Manzano soils, and they lack 
a B2 horizon. 

Typical profile of Harvey loam, in a pit, БМИ МЕЗ 
sec, 18, T. 9 N., R. 10 E. 


Ае to 6 inches. Heght-hrewn (ТУЛ 6/3) light loam, dark 
brown ((ЛҮН 4/3) when moist: moderate, very fine, 
granular structure: soft when dry, very friable when 
moist: strongly calcareous: clear boundary. 

АС--б Ч л inches, Hght-hrown (ОЗЕ 6/3) lonm, dark brown 

SYR 4/ 3) 1) when moist; very weak, medium, subangu- 
101 blocky st re breaking to moderate, fine, granu- 
lar; soft when dry, very friable when moist; strongly 
calcareous: gradual, smooth boundary. 

ЄТСА--11 do 16 inches, pink (7.5 R 7/3) loam, brown (7.5YR 
45/8) when moist; weak, medium, subangular blocky 
structure ; slightly hard when dry, very friable when 
moist; very strongly enlesreous; weak ca horizon in 
which calcium carbonate occurs as soft concretions 
and in finely divided forms; clear boundary. 

C2en-—-16 to 31 inches, pink (7 T/4) loam, light brown 

(¿YR 6/4) when moist; massive, or very weak, 
medium, subangular blocky structure; hard when dry, 
very frinble when moist; very strongly enlenreous; 
strong ca horizon in which Cal hun carbonate occurs 
ns soft concretions and in finely divided forms; some 
indurated caliche pebbles; diffuse boundary. 

юса--31. to 60 inches +, Hebt-brown (TJER 6/4) loam, brown 

(ВУ 5/4) when moist; massive; hard when dry, 
very friable when moist; very strongly calcareous; 
strong ca horizon but less so than the Cea horizon. 


ез 


The texture of the A horizon ranges from loam to fine sandy 
Тода. The color ranges from T.5YR to I0YR in hue, from 5 to 7 
in value when dry nnd from 3 Го 5 when moist, and from 2 to 4 
in chroma. The thiekness of the Al and AC horizons range 
from 7 to 18 inches. The texture of the Cen horizons ranges 
from loam to clay loam. The color ranges from slightly redder 

"Roto fOYR in hue, from 6 to $ in value when dry and 


than 7 
from 4 to 6 when moist, and from 3 to 5 in chroma. The ea 
jorizons range from weak to strong. Thin, patchy clay films 
occur in some profiles. In some places the surface horizon is 
noneulenreous, Paleosois and pockets of gravel occur in the 
ower strata in places, 


Hassell series 


The Hassell series consists of deep, well-drained, dark- 
brown soils. These soils are caleareous and medium tex- 
tured. та developed in piedmont deposits derived from 
red-bed shale, sandstone, and limestone, They are mod- 
erately to strongly alkaline. They occur on uplands in the 
sout western part of the Aren. Elevations range from 
5,900 to 6.400 feet. 

Tassel] koila are similar to Encierro soils in color and 
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In parent material | are deeper and have little or по 
110 in the DE ‘hey are darker colored and deeper 
than Tapia soils sand lack a strong ca horizon, which Tapia 

soils have. 
Ty ical profile of Hassell loam, ЗЕМ, sec. 11, T. 3 N., 
R. 5 

А1—0 to 8 inches, dark-brown (ТХЕ 4/4) loam, dark brown 
CLSYR 3/3) when moist; weak, thin, platy structure 
breaking to moderute, fine, granular; soft when dry, 
very friable when moist; weakly calcareous; pH 52; 
clear boundary. 

D1—3 to 6 inches, reddish-brown 
dark reddish brown (5 
medium, subangular bloc structure; slig 
when dry, very friable when moist; wea kly calenr 
pH 8.2; clear boundary. 

B2t—86 to 16 inches, reddish-brown (УВ 4/2) heavy clay loam, 
dark reddish brown (SYR 3/2) when moist; moderate 
medium, subangulur blocky structure; hard when dr 
friable when moist; weakly ealeareous; pH 82: f 
clay films: clear, ху boundary. 

Сіса--16 to 28 inches, pink (GYR 7/2) loam, reddish brown 
(SYR 5/3) when moist; massive; soft when dry, very 

friable when moist; very strongly calcareous; pI 5.0; 
weak or moderate са horizon in which calcium car- 
bonato occurs as soft concretions and as thin seams; 
clear, wavy boundary. 


lay loam, 
: weak, 
Ву hard 
SOUS ; 


SYR 4/3) light 
3/3) when mo 


we — 


ü 


со 98 to BS inches, wealk-roed (2.5Y R 5/2) sity clay Јоши, 
dusky red (25YR 3⁄2) when moi massive; hard 


when dry, friable when moist; very 

ous; pH 5.0 5 clear, wavy boundary. 
Н--38 to 42 inches +, weak-red to dusky- red, partly weathered 

shale; m ге; very strongly calcareous; pli 8.5. 


The texture of the АЛ horizon ranges from light loam to 
heavy loam. The color ranges from ЗҮН to Tank in hue, from 
ito 535 i value when dry and from 2 to 8.3 when moist, and 
from 2 to 4 in chroma, The thickness ranges from В to 6 inches, 
The e of the Bet horizon ranges from henv loam 
to clay. ТІ R in hue, from 4 to 6 


strongly calcare- 


fhe color ranges from 2.5YR to 5 
in value when dry and from 3 to 5 when moist, and from 2 to 4 
in chroma. The thickness ranges froin 10 to 20 inches, The 
texture of the © horizon ranges from loam to silty clay foam 
or clay loam, The color ra from. pink or light reddish 
brown to dusky red or Л ar k redi ish brown. The A horizon and 
the upper part of the B horizon are noncalearcous in көше 
i and stones in the profile ranges 

T he depth to bedrock rai from 30 


places. The content of gravel 
from none to 10 pe тя 
їо 50 inches 


Ignacio series 


The Ignacio series consists of 
These soils 
ately 


brown, well-drained soils. 
coarse textured and moder- 
They are nonealeareous and 
Пу alkaline. They developed partly i material weath- 
ered from sandstone bedrock and puur- in mixed pied- 
mont deposits derived from schist, gneiss, igneous roek, 
and limestone 1 occur on upland 1 fans in the eastern 
рагі of the Area, Elevations range from 6,000 to 6,400 feet. 
Цан icio RE are deeper than 1 Bernal soils. They are more 
weakly developed ы coarser textured in the B horizon 
than those soils They dil fer from Tapia soils in being 
coarser te: пш ed in the surface layer and the subs Шы m 
lacking a moderate or strong са. horizon, and in overlying 
sandstone bedrock. Т hey are similar to Palma soils bui are 
less reddish, lack a Bt horizon, and are less than 40 
inches deep over bedrock. 
Typical profile of Ignacio fine sandy loam, МЭМ 
NWI, sec. 21, T. 5 N., R. 15 E. 


А1--0 to 4 inehes, brown (10YR 5/3) fine sandy loam, dark 
brown (10YR 4/3) when moist ; moderate, very fine, 
granular structure; soft when dry, very friable when 
moist: noncaleareons; pH 7.4; clear boundary. 


are moderately 
deep over bedrock. 
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p2-4 to 16 inches, brown (Z5YR 5/4) fine sandy loam, dark 
brown (7.5¥R 4/4) when moist; weak, medium, pris- 
matie structure breaking to wenk, medium, subangu- 
Jar bloeky; slightly hard when dry, very friable 
when moist; noncalcareous; pH 7.6; gradual wavy 
boundary. 

Cea—i6 to 25 inches, brown (7.5YR 2/4) fine sandy loam, dark 
brown (ТБУВ 4 when moist; massive; slightly 
hard when dry, very friable when moist; weakly cal- 
CAFEOUS ; weak са horizon in which calcium carbonate 
occurs as soft concretions; abrupt boundary. 

R—25 inches , reddish-yellow, Hine-coated sandstone bedrock 
of the Glorieta formation; noncalcarcous interior. 


The texture of the A horizon ranges from fine sandy loam to 
loamy fine sand. The color ranges from ТУ to 10YR in hue, 
from 5 to Тіп value when dry and from 3 to 5 when moist, and 
from 2 to 4 in chroma. The thickness ranges from 4 to 6 inches. 
The texture of the B2 and Cea horizons ranges from light loam 
io Hght fine sandy loam. The color is within the Т.БҮЛ, hue. It 
ranges from 5 to 6 in value when dry und from 4 to 5 when 
in and from 3 to 6 in chroma. The B2 horizon ranges from 
B to 18 inches in t mess, and the Сеа horizon from 2 to 12 
inches. The solum is weakly calcareous or noncalcarcous, and 
a ea horizon is lacking in some profiles. The thickness of the 
solum ranges from 12 to 30 inches. The depth to bedrock is less 
than 40 inches. 


Ildefonso series 


The Ildefonso series consists 
shallow and moderately dee p soils 
lines ne piedmont fans. These 80115 ure calcareous and 
moderately to strongly alkaline. They are moderately 
coarse . ed and сой Pu textured. Soils of this series de- 
veloped in mixed gravelly deposits derived from limestone, 
quartzite, schist, gneiss, dui igneous rock, They occur along 
the margins of Estancia, Encino, and Pinos Wells Lake 
Basins and on western slopes of the Manzano Mountains, 
generally as terraces or fans. They are level to very strongly 
sloping. Elevations range from 5,800 to 6,200 feet. 

Tideto so soils are с: | Dn and are lighter colored than 
Witt soils, and they lack the 1395 horizons of those soils, 
They have a g velly substratum, which Witt soils lack. 
They differ from Harvey and Willard soils in having а 
gravelly substratum, Па eforso soils are less gravelly than 
Festo soils, and they have a strong са horizon, which is 
nne о in those soils. 


, well-drained, 
36) on lake shore- 


"Турк . of Tldefonso fine sandy loam, ХАД М4, 
sec. 38, T.i N., R. 8 E. 

А10 to 58 inches, brown ClOYE ) fine sandy Joam, dark 
brown (10YH 3/2) when moist; weak, very fine, gran- 
ular structure: soft when dry, very friable when moist; 
strongly calcareous; pil БЫЗ clear boundary. 

AC-—5 to 10 inches, pale-brown (40YR 6/2) fine sandy loam, 


dark brown (10YR 4/3) when moist; very wei ak, 

medium, subangular blocky structure breaking to weak, 
very fine, granular; slightly hard when dry, very fri- 

able when moist: tee enleareous; pH 8.2: grad- 
ual boundary. 

Clen- 10 io 19 inches, pale-brown (10YR 6/3) gravelly fine 
sandy loam, dark brown CLOYR 4/3) when moist; very 
weak, medium, subangular blocky structure breaking 
to Wenk, very fine, granular ightly hard when dry, 
very frinble when moist; very strongly ealeareous ; pH 
S. K; weak or moderate ea horizon with lime occurring 
as soft conerctions and in finely divided forms; gradual 
boundary. 

C2ea—19 to 36 inches -+ 
fine sandy 1081: 


1/3) 


very pale brown (10YR 7/3) gravelly 
light yellowish brown (ЛОЗЕ 6/4) 
when mo ; mass ; hard when dry, friable when 
moist; very strongly calcareous; pH 8. ; this is a 
moderate to strong са horizon with calcium carbonate 
occurring as soft coneretions and in finely divided 
forms; approximately 30 to 40 percent is gra vel. 
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Figure 36.—Profile of an Ildefonso soil. In this soil the basal sedi- 
ments underlying the Playa Margin sediments show strong pris- 
matic and blocky structure. 


The texture of the Al and AC horizons ranges from very fine 
sandy lonm to loamy fine sand, The color ranges from 7.5YR 
to TOYR in іше, from 2.5 to 7 in value when dry and from 3.5 
to 4 when moist, ung from 2 to 4 in chroma, The thickness of 
these layers ranges from 5 to 16 inches. The texture of the Cea 
horizons ranges from loam or gravelly loam to fine sandy loam, 
gravelly fine sandy loam, or fine sand, The color ranges from 
ТҰН to 10YR In hue, from 6 to S in value when dry and from 
3 ro 6 when moist, and from 2 to 5 in chroma. The surface 
horizon is noncaleareous in some places. The gravel and stone 
content ranges from 0 to 20 percent in the surface horizon and 
from 15 to 90 percent In the substratum; in the control section 
it is Jess than 50 percent. In most places the steeper soils 
contain more gravel and lime than less sloping soils. Strata 
of nearly clenu gravel and sand occur in the substratum in 
many places, The thickness of these strata ranges from 1 inches 
to 10 feet or more, The са horizons are strong and in places 
nre cemented in the upper few inches. The clay content of the 
control section ranges from 5 to 27 percent. 


БОП, SURVEY 


Jekley series 


Soils in the Jekley series are moderately deep to 
deep, reddish, well drained, and moderately fine tex- 
tured. They are noncaleareous and neutral to mildly 
alkaline, They developed in residuum weathered from 
sandstone and shale of the Abo formation. They occur on 
north-facing slopes on very strongly sloping to very steep 
canyon side slopes in the western part of the Torrance 
Area. Elevations range from 7,200 to 8,000 feet. 

Jekley soils are redder and less stony than Fuera soils, 
and their A horizon is finer textured. They are darker 
colored than Supervisor soils and haye much less stone in 
the profile. They have an A2 horizon and a B2t horizon, 
which Supervisor soils generally lack. Jekley soils devel- 
oped mainly in parent material weathered from red beds, 
Fuera and Supervisor soils developed mainly in material 
weathered from schist, quartzite, and igneous rock, 

Typical profile of Jekley silty clay loam, SW NE 
SWY, вес. 35, T. 5 N., R. 5 E. 


01—4 inch to 0, undecomposed and partly decomposed organic 
litter ; abrupt boundary. 

A1—0 to 5 inches, dusky-red to weak-red (2.5YR 3/2) silty 
clay loam, dusky red (2.5YR 3/2) when moist; strong, 
fine, granular structure; soft when dry, very friable 
when moist; nonealeareous; pH 6,8; clear boundary. 

A2—5 to 11 inches, weak-red (2.5YR 4/2) silty clay loam, dark 
reddish brown (2.5YR 3/3) when moist; modernte, 
fine, subangular blocky structure ; hard when dry, very 
friable when moist; noncalcareous; pH 7,0; clear 
boundary, 

B21t—11 to 24 inches, dark reddish-brown (2.5YR 3/3) silty 
clay loam, dark reddish brown (2.5YR 2/3) when 
moist; moderate, fine, subangular blocky structure; 
very hard when dry, friable when moist; noncal- 
careous; pH 6.8; thin, patchy clay films; few sand- 
stone fragments ; clear boundary. 

B22t—24 to 37 inches, weak-red (10R 5/2) silty clay, weak red 
(10R 1/3) when moist; moderate, medium, subangular 
blocky structure; very hard when dry, friable when 
moist; noncaleareous; pH 6,8; thin, continuous clay 
films; few sandstone fragments; gradual, wavy 
boundary. 

D3—357 to 46 inches, weak-red (ТОК 5/3) silty clay, weak red 
(ТОК 4/3) when moist: weak, medium, subangular 
blocky structure; very hard when dry, friable when 
moist; noncalcareous; pH 7.6; thin, patchy clay films; 
some slickensides ; few sandstone fragments; gradual, 
wavy boundary. 

R—46 to 60 inches +, partly weathered shale similar in color 
to the B3 horizon, 


The texture of the A horizon ranges from fine sandy loam to 
clay loam or silty clay loam, The color ranges from 2.5YR to 
Т.5ҮК in hue, from 2 to біп value when dry and from 2 to 4 
when moist, and from 2 to 4 in chroma, The thickness ranges 
from 5 to 13 inches. The texture of the В horizon ranges from 
sandy clay loam to silty clay or clay. The color ranges from 
10К to 5YR in hue, from 3 to 5 in value when dry and from 2 
to 4 when moist, and from 2 to 4 in chroma, The thickness of 
the solum ranges from 30 to 60 inches. The gravel and stone 
content ranges from about 5 to 20 percent. 


Karde series 


Soils in the Karde series are deep, light colored, well 
drained, and medium textured. They are calcareous, 
moderately saline, and moderately to strongly alkaline. 
They developed in loess dunes on the leeward side of salt 
lakes, The loess originated in lacustrine sediments derived 
from limestone, quartzite, schist, gneiss, igneous rock, 
sandstone, and shale. Wind erosion removed the sediments 
from lakebeds and deposited them on the eastern and 
northeastern sides of the salt lakes. Karde soils occur in 
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al the lake basins in the eastern two-thirds of the Area. 
tions i about 6,100 feet. 

garde soils are lighter colored than Willard soils. Çal- 
cium ое makes up more than 40 percent of the 
upper ios 40 inches of the profile. 

Typical Цэг of Karde loam, saline, near the center of 
sec. 7, T. 4 N., R. 10 E. 


А1--0 to 5 inches, light-gray (2.5Y ТИ 
gray (2.5Y 6/2) when moist; weak, fine, granular 
structure; soft when dry, very friable when moist; 
strongly calcareous ; gradual boundary. 

( to 24 inches, pale-yellow (SY 7/3) silt loam or loam, pale 
olive (SY 6/2) when moist; massive to very wenk, 
conrse, subangular blocky structure; hard when dry 
very friable whon moi very strongly саїсаксон 
some visible lime and soluble salts 'àdual boundary. 

C2— 94 to 60 inches +, pale-yellow (SY 7/3) silt loam or loam, 
pale olive (БҰ 6/3) when moist; massive: hard when 

yery friable when moi very strongly calcare- 

visible salts occur as thin seams and streaks. 


23 loam, light brownish 


The texture of the surface layer is Jon, silt loam, or very 
fine sandy loam. The color ranges from 1OYR to 2.5Y in hue, 
from 5 to Тіп value when dry and from 4 to 6 when moist, and 
from 2 to 4 in chroma. The thiekness of tho surface horizon 
ranges from 3 to 8 8 Inches. In most places this horizon is th ` 
on the flank of dunes and thinner on the crests. The texture 
of the C horizon is loam, silt loam, or ight clay loam. The color 
ranges from 10YR to 5Y in hue, from 6 to 8 in value when dry 
and from 5 to T when moist, and from 1 to а in chroma. Chloride 
salts are not visible in all profiles. 


Kech sertes 


'This series consists of shallow, well-drained, pale-brown 
soils on convex ridge erests and on ide slopes of ridges. 
These soils are ша “ард medium textured. They аге 
1Yonealeareous, though mildly alkaline to moderately alka- 
line. They develop ved in residuum weathered from calcare- 
ous, medium-textured to moderately fine textured material 
derived from granite, schist, enei: », and lime- 
stone. They 115 ur mainly in the Pedern: и Hi Hs in the east- 
ern part of the Area. Elev ations are 6,200 to 6,600 feet. 

Kech soils occur in association with. Rock | and and wi ith 
soils of the Clovis series. They differ from Clovis soils m 
being shallow and gravelly. 

Typical profile of Kecli gravelly loam, SE 
вес, 91, T. 6 N., R. 19 E. 


А1--0 to 4 inches, pale-brown (40 R 6/3) gravelly loam, dark 


brown (10 R 4/3) when moist; moderate, medium 
and fine, granular structure; soft when dry, very fri- 
abis when moist; nonenleareous: pH 7.8; about 30 


avel: cle ar boundary. 
SYR 5/3) clay loam, dark brown 
(ТБҮ Tt 4/3) when moist; weak to moderate, coarse, 
yrismatie structure breaking to moderate, medium, 
subangular blocky; hard when dry, very friable when 
moist; nonenleareous; pH 7.6; patchy day films; few 
wobbles; clear boundary. 
B3ca-—106 to 16 inches, light-brown СТОУН 6/3) light clay loam, 
brown (TYR 5/3) when moist; moderate, medium, 
subangular structure; hard when dvy. very 
viable when moist; very strongly calcareous; pH 5.2: 
moderate to strong ca horizon in which calcium car- 
nate occurs in finely divided forms and as soft con- 
cretions; patchy clay films; the lower part contains 
some fractured, partly weathered, lime-coated gneiss 
»edrock ; diffuse boundary. 
R--16 inches +, unweathered or 
yedrock. 


ceni 
» 10 inches, brown (7. 


slightly weathered gneiss 


The texture of the Al horizon ranges from gravelly loam to 
gravelly fine sandy loam. The color ranges from 7.5YR to 10YR. 
in hue, from 5 to 7 in value when dry and from 3 to 5 when 
moist, and from 2 to 3 in chroma, This horizon is calcareous in 
some places. It ranges from 3 to 5 inches in thickness. The tex- 
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ture of the B horizon ranges from heavy loam to clay loam 
or gravelly clay loam. In most places the color is darker in the 
upper part. ft ranges from 7. DYR to SYR in hue, from 5 to 6 
in value when dry and from 4 to 2 when mol«t, and from 2 to 4 
in chroma. The ПИ part is esleareous in some places, The 
thickness of fhe В horizon ranges from 9 to 20 inches. Gravel 
makes up 15 to 50 percent of the surface layer and 2 to 20 
percent of the subsoil. These soils are locally stony. Phe depth 
to bedrock is normally less than 20 inches, 


Kim series 


The Kim series consists of deep, gravish-brown, well- 
drained soils. These soils are calcareous and medium tex- 
tured. They 10 ін medium-textured, calcareous 
piedmont deposits derived from limestone, sandstone, 
gneiss, zoe and igneous rock. They occur on gently slop- 
ing to strongly sloping fans an id side slopes of ric dges in 
the eastern part of the survey Area. Elevations range from 
5,500 to 6,500 feet. 

In the Torrance. 10 Kim soils are mapped only with 
other soils. They differ from Pinon soils in Jac king a strong 
ea horizon and in i ng deeper to bedrock. Kim soils lack 
the strongly cemented ca horizon of Pastura soils. They 
differ from "Tapia soils in being calcareous in the surface 
Jayer and in lacking a B2t horizon. Kim soils are calcareous 
and li ghter colored than Witt soils and lack the B2t horizon 
common in those soils. They differ from Otero soils in 
being finer texti wed and da 'ker in eolor. 

Typical profile of Kim loam, NWY SE 
RIE. 

А1--0 to 4 inches, grayish-brown (10 R 5/2) loam, dark brown 
(10YR 8/5) when moist; moderate, very fine, granular 
structure; slightly hard when dry, very friable when 

i strongly calcareous; few, small, hard concre- 


sec, 4, T. 8 N., 


tions of calcium carbonate: many worm casts; clear 
boundary. 

АС--4 to 11 inches, grayish brown GOYR 5/2) loam, very 
dark grayish brown (10YR : when moist: mod- 


erate, medium, granular structure; slightly hard when 
dry, very friable when mc S rongly calcareous ; 
few, small, hard coneretions of calcium carbonate; 
many worm casts; clear boundary. 
С--11 to 16 inches, pale-brown (10 R 6/3) loam, dark brown 
СОУ. 23 when moist; moderate, fine, granular 
Structure; hard when dry, very friable when moist: 
strongly calcareous: few, small, bard concretions of 
ealeinm carbonate: gradual boundary. 
to 38 inches +, light yollowishebrown (10YR 6/4) 
loam, dark yellowish brown (10YR 4/4) when moist; 
very weak, medium, subangular blocky structure; hard 
when dry, very friable when moist: very strongly cal- 
тесная; this is а weak to moderate cn horizon with 
enieium carbonate occurring as hard concretions and 
as thin seams, 


Сса--16 


The texture of the A and AC horizons is loam, gravelly loam, 
or fine sandy lomm. The color ranges from 10YH to 7.5YR in 
hue, from 2 to Gin value when dry and from 3 to 4 when moist, 
and from 2 to 3 in chroma. The thickness ranges from 10 to 18 
inches. The texture of the Cea horizon ranges from loam to 
clay loam. The color ranges from 2.5¥ to 10ХЦ in buo. The 
ea horizon is normally weak or moderate but is strong in some 
places. In places a buried soil and limestone bedrock occur 
below a depth of 40 inches. Caliche pebbles make up as much as 
15 percent of the A horizon in some profiles. 


La Fonda series 


The La Fonda series consists of deep, well-drained, 
reddish- ШЕ soils. These soils are calcareous and | medium 
textured. They des шин in medium-textured to mod- 

erately fine textured, caleareous piedmont deposits derived 
from mixed red-bed shale, sandstone, limestone, and gyp- 
aum. They occur on upland fans and alluvial bottom lands 
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in nearly all parts of the Torrance Area, Elevations are 
5,800 to 6,700 feet. 

La Fonda Pu we darker colored and less limy than 
Chilton soils. They differ from those soils in havi ing a B2 
horizon and ieee or no gravel m the solum. They are 
darker colored than Rance soils and havea B horizon. They 
contain much less eypsum than Rance soils, La Fonda soils 
are calcareous and are lighter colored and coarser textured 
than Alicia soils, 

Typical profile of La Fonda loam, near the center of 
NEL, sec. 11, T. 3 N., R. 6 E. 


А1—0 to 4 inches, reddi 
brown (УВ 


hi-brown (5 3) loam, dark reddish 

) when moist: moderate, thin, platy 
structure breaking to moderate, very fine, granular: 
soft when dry, very friable when moist: weakly cal- 
eareous ; clear boundary. 

BI to 8 inches, reddish-brown (SYR 5/4) loam, dark reddish 
brown (SYR 3/1) when moist: weak, coarse, sub- 
angular blocky structure: slightly hard when dry, very 

calcareous; patchy clay 


friable when moist: 6 
films: 


clear boundary. 

nches, reddis 2. (БУВ 5% 
reddish brown (SYR 4/4) when mois 
prismatic structure breaking te moderate, medium, 
subaneular blecky; hard when dry, friable when 
moist: strongly calcareous: patchy clay films; grad- 
ual boundary. 

D3ea—18 to 23 inches, light reddish-brown (SYR 6/4) loam, 
reddish brown (SYR 4/4) when moist: Wenk. coarse, 
prismatic structure breaking to weak, соғ sub- 
angular blocky ; hard when dry, friable when moist: 
very strongly calcareous; са horizon in which 
ealeium е 't concretions and as 


bonal te occur 
thin semus; patchy clay айта! boundary. 
4) loam, 


Cen—23 to 35 inches, light reddish- brown (5YR 
reddish brown (SYR 4/4) when moist; e; bard 
when dry, friable when moist; gly calcare- 
ous; weak са horizon in which Calcium carbonate 
occurs as soft concretions and as thin seams; diffuse 
boundary. 


) heavy loam, 
weak, medium, 


С--85 to 60 inches light reddish-brown (SYR 6/4) loam, 
reddish brown (БУВ 4/4) when moist; massive; 
slightly hard when dry, very friable when moist: 


strongly calcareous. 


The texture of the А1 horizon ranges from loam to fine sandy 
am. The color ranges from БУВ to 7.5YR in hue, from 4 to 
5 in value when dry and from 2 to 8.5 when moist, and from 
2 to 3 in chroma. The thickness ranges from 4 to 6 inches. The 
texture of the В horizon ranges from loam or gravelly loam to 
light clay loam. The color ranges from 2.5YR to 5YR in hue, 
from 4 to 5 in value when dry and from 3 to 5 when moist, 
and from 3 to 4 in chroma. The thickness ranges from 11 to 
24 inches. The ca horizons are weak to moderate. These soils 
are noncaleareous to а depth of 10 inches in some profiles. In 
many areas on flood plains, the substratum contains gravel 
and cobblestones. Bedrock is at a depth of 50 inches in places, 


Laporte series 


The тара serles consists of stony, shallow and very 
shallow, well-drained, erayish-brown soils. These soils are 
calcareous, moderately alkaline, and medium textured. 
They developed in residuum weathered from limestone 
bedr ock. They occur on ne ау level to very strongly slop- 
ing foothill crests and side s lopes. Elevations range from 
6,2 200 to 1,500 feet. 


In most p Laporte soils are shallower than Pinon 
soils and lack the strong ca horizon typical of those soils. 
They are shallower and lighter colored than W ileoxson 
soils and lack the fine- textured B2t horizon common in 
those soils. They differ from Hagerman soils in being cal- 
careous and lighter colored and in lacking a B2t hori izon. 
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porte soils are shallower and darker colored than 
Iarvey soils and contain less lime than those soils. 
Ty meat prr of Laporte stony loam, in a road cut, 
ЗЕМ, вес. „. 1 N., R. 13 E. 
А1--0 to 7 inches, grayish-brown (JOYR 5/2) stony loam, very 
dark grayish brown (10YR 3/2) when moist; strong, 


very fine, granular structure; soft when dry. very 
friable when moist: strongly caleareous: РИ 52: 


stones: gradual boundary. 

Cea— to 11 inches, very pale brown (10XR 7/3) stony loam, 
brown (1ӨҮҢ 5/3) when moist; moderate, medium, 
granular structure; soft when dry, very friable when 
moist: ve strongly calcareous: РН 54: weak to 
moderate са horizon in which calcium earbonate occurs 
as soft concretions and аз thin seams; approximately 
70 percent of this horizon is stones; abrupt, irregular 
boundary. 

R. 11 inches 15 massive, grayish, 
rock: few fractures. 


approximately 65 percent 


lime-coatcd limestone bed- 


The texture of the surface layer ranges from stony loam or 
loam to silt loam, The color is within the 10 R huc. It ranges 
from 4 to 5.5 in value when dry and from 2 to 2.5 when m 
and from 1. 5 to 3 in chroma. The thickness of the A hor 


ranges from 7 to 11 inches. The Сеа horizon is stony in places, 
its texture ranges from loam to light Gay loam. The color 


ranges from 7.5YR to 10 R in hue, from 5 to Тіп value when 

dry and from 4 to 6 when moist, and from 2 to 4 in chroma, 
The thickness ranges from 4 to 11 inches. Gravel and stones 
make up 5 to 75 percent of the regolith. Rock outcrops occ upy 
15 to 80 percent of the surface. 


Manzano series 


The Manzano series consists of moderately deep to deep, 
well-drained, grayish-brown soils. These soils are medium 
extured and | Moder ately fine textured and mildly to 
noder ately alkaline. They dev eloped in calcareous allu- 
vium der 15800 NE igneous rock, schist, gneiss, felsite, and 
imestone. In many places the parent materlal 1s stratified. 
Fine, medium, and moderately fine textured material pre- 
dominates, These soils occur throughout the Area in sw 11185 
and on flood plains. Elevations range from 5,800 to 7,200 
feet. 


Manzano soils are associated with Moriarty soils and 
occur in similar positions. They are browner and coarser 
textured than those soils. They are darker colored, less 
пау, and more fertile than Harvey soils, and they have a 
B2 horizon, which those soils lack. They are deeper than 
Willard soils and are darker colored and more fertile. They 
are darker colored and deeper than Prewitt soils, and they 
have a B2 horizon, which 1s uncommon in Prewitt soils. 


Typical profile of Manzano loam, SWI4ZSWI4SEY, sec, 
23, T. 9 N. n 8 E. 


А1--0 to 9 inches, grayish-brown (10YR 5/2) loam, very dark 
grayish brown (10YR 3/2) when moist: moderate, 
medium, granular structure: slightly hard when dry, 
yery friable when moist; noncaleareous: the upper 2 
or 3 inches consists of recent deposits and is lighter in 
color and calcareous in many places; clear boundary. 

A3—9 to 13 inches, dark-brown (10YR 4/3) heavy loam, dark 
brown (10YR 3/3) when moist; weak to moderate, 


medium, subangular blocky structure breaking to 
moderate, medium, granular; hard when dry, friable 


when moist: noncaleareous : clear boundary. 

B2—18 to 23 inches, dark grayish-brown (10YR 4/2) t clay 
loam, very dark grayish brown (10YR 3/2) when 
moist: weak, medium, prismatie strueture ТЕ 
to moderate, fine, subangular blocky ; hard when dry, 
friable when moist: w eakly calc areous; patchy clay 
films; gradual boundary. 

28 to 31 inches, grayish-brown (10YR 5/2) light clay 
loam, dark grayish brown (10YR 4/2) when moist; 
weak, medium, subangular blocky structure; hard 


BAC 
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friable when moist; very strongly calcare- 
on in w hich ealcium carbonate oc- 
тайна boundary. 
brown (LOYR 5/3 

it 3) when moist; 
subungular blocky structure; hard when dry, friable 
when moist; убу strongly calenreous; weak ca hori- 
zon in which calcium carbonate occurs as soft conere- 
tions and as thin seams; gradual, smooth boundary. 


when dry, 
ous: weak ca hori 


curs as thin seuns ; 


i 


light clay loam, 
weak, medium, 


Cen-—31 to 41 inches 
dark brown (10 


The texture of the А horizon ranges from light оли to clay 
фаш or silty clay loam. The color ranges from 7.5YR to УВ 
in hue, from 4 to 5 in value when dry and from 2 to 3 when 
moist, aud from 2 to 4 in chroma. The thickness of the А hori- 
топ ranges froin 10 to 20 2. The texture of the B horizon 
ranges from heavy loam to clay loam. The color ranges from 
ТОА to iov R in hue, front 4 to 5,5 in value when dry und 
from 8 to 5.5 when moist, and from 1 to 3 іп chroma. The 
thickness ranges from 16 to 50 inches. The texture of the € 
horizon is loam, heavy loam, sandy clay loam, clay onm, or 
silty clay loam. The color ranges from SYR to 10YR in hue. 
The calcium enrbousnte horizons are weak fo moderate. In 
many places the solum is calcareous throughout. Recent de- 
posits range up to 12 inches in thickness, Concretious of 
пме salts are commou in the substratum in areas where these 
soils adjoin lake basins. 


sol- 


Mirabal series 


The Mirabal series consists of stony, sh allow to moder- 
ately deep, well-drained to somewhat excessively drained, 
dark grayish-brown soils. These soils are noncaleareous 
and medium acid to neutral. They are moderately coarse 

textured and coarse textured, They developed in residuum 
weathered from schist and quartzite bedrock, They occur 
on the south side of very steep mountain slopes in the west- 
ern part of the Area. Elevations range from 7,800 to 9.200 
feet. 

Mirabal soils are on opposite slopes from Supervisor 
soils. They are stonier than those 2. coarser textured, 
and more alkaline in their M horizon. They are coarser 
textured and less alkaline t han Wileoxson soils and. lack 
the B2t horizon common in those soils. Mirabal soils are 
browner and coarser textured than Salas soils and lack the 
B2t horizon of those soils. 


Typical profile of Mirabal stony 8 
21, T. 5 N., R. 5 E. 


Q1—2 inches to 0, partly decomposed forest leaf litter: pli 64; 

25 to 45 percent stones ; abrupt boundary. 

А11--0 to 5 inches, dark grayish-brown (10ҮН 4/2) stony 

sandy loam, very dark brown (JOYR 2/2) whon moist; 

weak, fine, crumb structure; soft when dry, very friable 
when moist: nonenleareous; ри 6.6; 25 to 45 percent 
stones: clear bound: iry. 

A12-—5 to 9 inches, grayish-brown (10YR 2/2) stony sandy 
Joam, very dark grayish brown (10ХН 3/2) when 
moist: weak, fine, crumb structure; soft when dry, very 
friable when moist; noncalcareous; pH 6.8; 25 to 45 
percent stones; gradual boundary. 

АЗ or С--0 to 21 inches, pale-brown (10YR 6/3) stony sandy 
loam, dark brown (10YR 4/3) when moist: massive; 
soft when dry, very friable when moi noneal- 
careous: pH 7.0; about 60 percent stones; clear, ir- 
regular boundary. 

R—21 to 39 inches +, light yellowish-brown, partly weathered 
schist bedrock in upper part, grading to unweathered 
rock in lower part; noncalcareous; pH 7.2. 


sandy loam, NE, see. 


The texture of the A horizon ranges from stony loam te stony 
sandy loam. The color is within the hue 10YR. It ranges from 
4 to 5 in value when dry and from 2 to З when moist, and from 
1.5 to 3 in chroma. The thickness ranges from 4 to 10 inches. 
The texture of the A2 or € horizon ranges from gravelly or 
stony loam to stony sandy loam. The color ranges from 7.5YR 
to 10YR in hue, from 5 to 6 in value when dry and from 3.5 to 
5 when moist, and from 2 to 4 in chroma. The thickness ranges 
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from 4 to 20 inches. In most places the parent material is 
partly weathered and fractured in the upper part. The stone 
und gravel content ranges from 20 to 20 percent in the npper 
jt to 40 to 90 percent in the lower part. The depth to Un- 
wenthered bedrock ix generally more than 30 inches. 
Moriarty series 

The T series consists of deep, dark reddish-gray, 
moderately well dr aimed, 12. fine textured. soils. 
These soils developed in calcareous, fine-textured ulluy lal 
sediments Паре mainly from red-bed shale and sand- 
stone but with a minor influence from schist, quartzite, 
gneiss, igneous rock, and limestone, They occur as level to 
moderately sloping, flood plain terraces along streams in 
the western and southern parts of the Area. Elevations 
range from 6,100 to 6,800 feet. 

Moi arty soils з are finer textured and more reddish than 
the associated Manzano soils, and they have slower internal 


drainage than those soils. They are darker colored, finer 
textured, and less limy | и La Fonda sois. They are 


deeper, darker colored, and finer textured. than Hassell 
soils and have less lime in their substratum, 

Typical profile of e iavey clay loam, ша gully cut, 
NW SWYSW1, sec. 20, T. 5 N., R. 8 ЇЕ 


А11--0 to 8 inches, dark reddisi-gray (SYR 4/2) clay loam, 
dark reddish brown (YER 3/2) when moist: weak to 
moderate, medium and coarse, granular structure: 
hard when dry, friable when moist; weakly calcareous; 
about 3 inches of recent accumulation at the surface; 
clear boundary. 

Ad2—8 fo 17 inches, dark reddish-gray (SYR 4/2) clay, dark 

reddish brown (SYR 8/2) when moist; moderate, fine. 

blocky structure; very hard when dry, firm when 
moist: weakly calcareous; gradual boundary. 
to 33 inches, reddish-brown (SYR 5/3) clay, dark 
reddish gray (SYR 4/2) when moist; weak, very 
coarse, prismatic structure breaking to strong, medium 


АС--17 


and coarse, blocky; extremely hard when dry, ex- 
tremely firm when moist; weakly calcareous; many 
slickensides ; gradual boundary. 

33 {о 44 inches, dark reddish-gray (SYR 4/2) clay, dark 


reddish brown (SYR 8/2) when moist; reddish-brown 
(SYR 4/4) mottles; weak, coarse, $ subangular blocky 
structure: extremely hard when dry, extremely firm 
when moist; strongly calcareous; few slickensides: 
gradual boundary. 

Cea-—44 to 60 inches +, reddish-gray (YR 5/ 
reddish gray (SYR 4/2) when moist; reddish-brown 
СҮҮН, 4/4) mottles; massive, or very weak, coarse, 
subangular bloc] rneture; very hard when dry, very 
firm when moist; very strongly елісагеоі weak са 
horizon in which calcium carbonate occurs as soft 
concretions. 


The texture of the A horizon ranges from silty clay loam to 
clay loam. The color ranges from 2.5 R to БУВ in hue, from 
3 to 5.5 in value when dry and from 2 to 3.5 when moist, and 
from 2 to 4 in chroma. The thickness ranges from 2 to 10 inches. 
The texture of the AC horizon ranges from heavy silty clay 
loam or silty clay to clay. The color ranges from 2.5¥R to SYR 
in hue, from 5 to 6 in value when dry and from 4 to 5 when 
moist, and from 2 to 4 in chroma, The thickness ranges from 12 
to 20 inches. The C horizon is similar in color and texture to the 
АС horizon. Tt is mottled in many places. In places there is 
some gravel on the surface and in the substratum. Recent de- 
posits on the surface range up to 8 inches in thickness. The A 
horizon and the upper part of the AC horizon are noncalcareous 
in some places. The Cea horizon is weak in most places but is 
moderate in some places. 


2) clay, dark 


Osha series 


The Osha series consists of moderately deep to deep, 
well-drained, grayish-brown soils. These soils are gravelly 
and medium textured and are neutral to mildly alkaline. 
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They developed partly in residuum and partly in piedmont 
fan sediments derived from schist and 1 leneous rock. They 
are on ridge crests and very steep canyon side slopes in the 
Manzano Mountains, mainly on western and southern 
slopes but less extensively on eastern slopes. Elevations 
range from 6,500 to 8,500 ) feet, 

Osha soils are at higher elevations than Salas soils. They 
are coarser textured than those soils and have an A2 hori- 
zon, which is uncommon in Salas soils. Osha soils are 
deeper than Mirabal soils. They have & more prominent 
АЗ horizon than those soils and have а B2t horizon, which 
Mirabal soils lack. 


Typical profile of Osha gravelly loam, witht 


iun 
National Forest, SWI вес, 25 T. 7 N., R. 5 E. 


Oji--8 inches fo 0, unde composed and partly decomposed leaves, 
needles, and twigs. 

А11--0 to 11 inches, grayishi-brown (10YR 5 
very dark brown (10YR 2/2) when moist: fine gran- 
ular structure in uppermost few inches; very weak, 
fine, subangular blocky structure in lower part; 

tly hard when dry, very friable when moist: non- 

sarees; pil Y.0; about 30 percent small gravel; 
gradual boundary. 

2—11 to 18 inches. brown CLOYR 
brown (10YR 3/3) when moist; weak. fine, subangular 
blocky structure breaking to weak to moderate. me- 
dium, granular: slightly bard when dry, very friable 
when moist: noncaleareous; pH 6.5; about 40 percent 
rravel; dual, wavy boundary. 

А2--18 185 22 inet pale-brown (10YR 6/3) eravelly coarse 

hrown (10YR 5/3) when moist: very 

fine, subangular blocky structure breaking to 
weak to moderate, medium, ‘granular: slightly hard 
when dry, very friable when moist; noncalcareous: 
pH 6.6; about 40 percent gravel; lower part mixed 
with material from the B2t horizon; gradual, wavy 
boundary. 

B2t—32 to 50 inches, brown (ОУН 5/2) very gravelly hea 
sandy loam. dark brown (10YR 4/3) when moist: 
weak, medium, subangular blocky structure: hard 
when dry, friable when moist; nonenleareous ; pH 6.2; 
thin, continuous clay films; about 80 percent gravel; 
gradual boundary. 

R 50 inches +, weakly fractured granite bedrock: some finer 
material like that in the B2t horizon penetrating into 
the cracks, 


the Cibola 


(2) gravelly loam, 


у gravelly loam, dark 


The texture of the Al horizon ranges from gravelly loam to 
gravelly fine sandy loam. The color ranges from ОТВ to ТРУЋ, 
in hue, from 8 to 5.5 in value when dry and from 2 to 8.5 when 
moist, and from 1.5 to 8 in chroma. The thickness ranges from 
8 to 20 inches. The texture of the AZ horizon ranges from 
gravelly loam to gravelly coarse sandy loam. The color ranges 
from T.5YR to JOY in hue. from 6 te 7 in value when dry and 
from 5 to 6 when moist, and from 2 to 4 in chroma. The thick- 
ness ranges from 12 to 16 inches 2t horizon 
ranges from gravelly loam to elly " loam. The 
color ranges from 7.5YR to УЦ in hue, from 5 to 6 in Ds 
when dry and from 4 to 5 when moist, and from 2 to 4 
chroma. The organi yer on the surface ranges from 1 io: 5 
inches in thickness. The gravel content ranges from 25 to 50 
‘cent in the А horizon ünd from 30 to 90 percent in the D 
1. Stones make up as much as 10 percent of the surface 
horizon. The reaction of the solum ranges from slightly acid 
to mildly alkaline. 


Otero series 


The E series consists of light-brown, somewhat ex- 
cessively drained, nearly level to str ongly sloping soils on 
uplands. These soils are mildly to moderately alkaline and 
moderatel y coarse textured to coarse textured. They de- 
veloped in calcareous, medium-textured and moderately 
coarse textured piedmont deposits derived from quartzite, 


schist, gneiss, igneous rock, and limestone, They have been 
агу reworked by wind, and the topography is undulat- 
ing in many places. They occur in the eastern and southern 
arts of the Area at clevations of 6, ,000 to 7.000 feet. 
01885 soils are lighter colored and eoarser textured than 
Clovis soils, and they lack the Bat horizons common in 
‘hose soils, They have less gravel in the substratum than 
Ildefonso soils, ‘and they lack a strong ea horizon, which 
HHdefonso soils have. Otero soils are similar to Palma soils, 
but lack the weak textural Bet horizon that those so 
ате, 

2. profile of Otero fine sandy 
NEI see. II, T. 6 N., R. 11 E. 


БЭР to 6 inches, цени rown (TSFR 6/3) fine sandy loam, 
dark brown (CL5YR 4/3) when moist: moderate, very 
fine, granular structure; soft when dry, very friable 
when moist: strongly caleareous; clear boundary. 

AC—6 to 17 inches, light-brown (7.5YR 6/2) fine sandy 
dark brown (7.5¥R 4 when moist; weak, сол 
Subangular blocky structure breaking to moderat 
fine, granular; slightly hard when dry, very friable 
when moist; strongly calcareous; gradual boundary. 

Сіса--17 to 28 inches, light-brown (7 t 0/4} fine sandy 

loam, dark brown (.5YIt 4/4) when moist: massiv 

Slightly hard when dry, very friable when moist: 

strongly calcareous: weak ea horizon in which 

m carbonate ocenrs as soft coneretions and as 

thin seams; gradual, wavy boundary. 

C2ea—28 to 40 inches , very pale brown (10YR 7/8) fine 
sandy loam, yellow Pdh brown (10Y1t 5/4) when moist: 
massive; slightly hard when dry, ver iable when 

ist; very strongly calearcous: moderate ca hori- 
zon in whieh calcium carbonate occurs in finely divided 
forms, as soft coneretions, and as thin seams, 

The texture of the A horizon ranges from fine sandy loam 
to loamy fine sand. The color ranges from T.5YR to 10YR in 
bue, from 5 to 7 in value when dry and from 3 io 5 when 
moist, and from 2 to 3 in chroma. The thickness of the A1 and 
АС horizons ranges from 10 to 17 inches. The texture of the 
С horizon ranges from light loam or light sandy clay loam to 
sandy loam. The lower part generally contains more clay than 
the upper part. The color ranges from 7.5YR to 10YR in hue, 
from. 9 to 8 in value when dry and from 4 to 6 when moist, and 
from 8 fo 5 in chroma. In places there are buried horizons be- 
low a ИВ of 30 inches. Pebbles oceur in many profiles. In 
some areas these soils are noncalcureous to à depth of 10 inches. 


loam, SEYNE, 


Palma series 


The Palma series consists of deep. brown, well-drained, 
nearly level to strongly sloping soils on uplands. These 
soils are mildly to moderately alkaline and moderately 
coarse textured to coarse textured. ТІ iey developed in cal- 
careons, moderately coarse textured piedmont sediments 
and: ind- reworked deposits derived from quartzite, schist, 
gne igneous rock, со limestone, They occur in the 
astern and southern parts of the Area at elevations of 
6,000 to 7,000 feet. 

Palma soils are coarser textured in the B2t horizon th зал 
Clovis soils and lack the strong ea horizon common in 
those soils, They are darker colored and deeper than Dean 
soils, are less limy, and have a. ВРЕ horizon, which Dean 
soils lack. They are more reddish than Otero solls, which 
also lack a Bet horizon. 

Typical profile of Palma fine sandy loam, SEU NEM, 
SWI sec. 16, T. S N., R. 10 E. 

Кан to 3 inches, brown (7.5YR 5/3) fine sandy loam, dark 
brown (7.5YR 4/8) when moist: strong, very fine, 
granular structure; soft when dry, very friable when 
moist; noncaleareous: clear boundary. 


А8--2 to 6 Inches, reddish-brown (БУВ 5/4) fine sandy loam, 
reddish brown (SYR 4/4) when moist; moderate, 


TORRANCE 


medium, granular structure; slightly hard when dry. 
very friable when moist; noncalcareous; clear 
boundary. 

B2t—06 to 19 inches, reddish-brown (SYR 5/4) heavy fine 
sandy loam, reddish brown (БУВ 4/4) when moist; 
weak to moderate, very course, prismatic structure 


breaking to moderate, coarse, subangular blocky ; hard 
when dry, friable when moist; nonclenreous; thin, 


patchy clay filins : gradual, wavy boundary. 

28 inches, light reddish-brown (SYR 6/4) fine 
sandy loam, reddish brown (БУВ 5/4) when moist: 
weak, coarse, subangular blocky structure; hard when 
dry, friable when moist; thin, patchy clay films; 
strongly caleareous: weak ca horizon in which calcium 
carbonate occurs in finely divided forms; gradual 
boundary. 

23 to 36 inches, light reddish-brown (SYR 6/4) fine 
sandy loam, reddish brown (SYR 5/4) when moist; 
massive; hard when dry, very friable when moist; 


Васа 


Cea 


very strongly enleareous; moderate са horizon in 
which calcium carbonate occurs in finely divided 


forms; gradual boundary. 

--30 to 60 inches. light reddish-brown (БУВ 6/4) fine sandy 
loam, reddish brown (SYR 5/4) when moist; massive: 
hard when dry, very friable when moist; very strong 
caleareous: weak са horizon in which calcium car- 
bonate oecurs in finely divided forms. 


The texture of the A horizon ranges from fine sandy loam to 
loamy fine sand. The color ranges from 7.5YR to SYR in hue, 
from 5 to 6 in value when dry and from 4 to 5 when moist, and 
from 2 to 4 in chroma. The thiekness ranges from 3 to 9 inches. 
The texture of the B horizon ranges from fine sandy loam to 
sandy clay loam. The color ranges from SYR to T.5YR in hue, 
from 5 to 1 in value when dry and from 4 to 6 when moist, and 
from 3 to 5 in chroma. The thickness ranges from 9 to 21 inches. 
The texture of the € horizon ranges from loam to fine sandy 
loam, and the color ranges from 5YR to 7.5YR in hue. The Cea 
horizon ranges from weak to strong and is weakly indurated 
in some places. The A horizon is weakly calcareous in some 
places. Iu a few areas Palma soils are underlain by sandstone 
bedrock, generally at a depth of more than 40 inches. 


Pastura series 


The Pastura series consists of shallow to very shallow, 
light brownish- gray, well- ч ained soils. "These soils are 
medium textured, highly ealeareous, and moderately alka- 
line. They develo] bed i in a weathered from medium- 
textured, calcareous, hard caliche. They occur on nearly 
level to very strong! y шиг crests and side slopes of 
ridges in the eastern part of the Area. 

Pastura soils are shallower than the associated. Dean 
soils, and they have a thicker, more strongly cemented c: 
horizon than those soils. They differ from Harvey soils in 


being shallower and lighter colored and in having a 
strongly cemented ea horizon. " They have a thinner, lighter 
colored A1 horizon than Kim soils, and they lave а 


strongly cemented ea horizon, which is uncommon in those 
soils. 
Typical profile of Pastura loam, PEYVIN YW 


24, P. 9 N., R. МЕ, 


А1--0 to 3 inches, light brownish-gray (IOYR 6/2) loam, dark 
erayish brown (10YR 4/2) when moist: strong, very 
fine, granular structure; soft when dry, very frinble 
when moist; strongly calcareous; ЛІ 5.2 : about 5 per- 
cent caliche fragments; clear boundary. 

—3 to 10 inches, pale-brown (10YR 6/2) loam, brown (10YR 
4/3) when moist; weak, fine, ubangular blocky struc- 
ture; slightly hard when dry, very friable when moist; 
very strongly calenreous; pH 84: about 10 percent 
enliche fragments ; abrupt boundary. 

Cenm—10 inches , pinkishavhite (7.5YR 8/2) to very pale 
brown (10YR 8/3) indurated caliche that has а kam- 
inal upper surface: grades to weakly cemented caliche 
ata depth of about 24 inches. 

308-022 
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The texture of the A1 horizon ranges from loam or gravelly 
loam to fine sandy loam. The color is within the 10 R hue. It 
ranges from 5 to 7 in value when dry and from 3 to 5 when 
moist, aud from 2 to 4 in chroma. The thickness ranges from 
2 to 6 inches. In most places the texture of the € horizon is 
loam or gravelly loam. The color ranges from 7.5YR to ЮУК 
in hue, from 6 to 8 in value when dry and from 4 to 6 when 
moist, and from 2 to 4 in chroma. The thickness ranges from 
4 to 12 inches. The Ceam horizon, or parent material, is frac- 
tured and partly weathered in the upper part. The content of 
caliche gravel or fragments ranges from 0 to 30 percent in the 
A horizon and from 5 to 50 percent in the С horizon. Typically, 
the depth to indurated caliche is less than 12 inches, but it 

"anges from 6 to 18 inches. 


Pedrick series 


The Pedrick series consists of moderately deep to deep, 
well-drained, pale-brown soils. These soils are mildly to 
strongly alk aline and calcareous. They are moderately 
coarse textured to coarse textured. They developed in me- 
(lium-textured to moderately coarse textured, calcareous, 
eolian deposits and in str: atified lacustrine sediments of 
mixed origin. They occur on level to nearly level, ge ntly 
undulating ierraces in the lake basins of the Torrance 
Kren. E levations range from 6,000 to 6,200 feet. 

Pedrick soils are coarser testured than the associated 
Willard soils They are similar to Ildefonso soils but 
lack the gravelly subsurface horizons of those soils. 

Typical profile of Pedrick loamy fine sand, N EAN 
NEV, sec. I, T. 4 N., R. 8 E. 

А11--0 to 4 inches, pale-brown (10 6/3) loamy fine sand, 
dark brown (10XR 4/3) when moist; single grain: 
soft when dry, very friable when moist: strongly cal- 
затеопх ; clear boundary. 

А19--4 to 17 inches, brown (10YR 5/8) 
brown (10YR 4/3) when moist ; single gri 
dry, very friable when moist; strongly 
clear boundary. 

CJT to 21 inches, pale-brown (10YR 6/3) light fine sandy 
loam, brown АОУВ 5/3) when moist; single grain or 
weak, fine, EA structure; soft when dry, very 
friable when moist: strongly calcareous; clear 
boundary. 

Cen—21 to 35 inches, very pale brown (10YR 7/3) heavy fine 
sandy loam, pale brown (I0YR 6/3) when moist; very 
weak, medium, subangular blocky structure; hard 
when dry, very friable when moist; very strongly cal- 
carcous: moderate en horizon in which calcium car- 
bonate occurs in finely divided forms and as thin 
seams; clear boundary. 

TIG 35 to 56 inches, white (10YR 8/1) loam, light gray (10YR 
1/1) when moist; yellow (10YR. 7/8) and yellowish- 
brown (ПО. 5/8) pom massive: slightly hard 
when dry, friable when moist: very strongly calcare- 
ous: few iron manganese concretions: gradual 
boundary. 

111С--06 inches +, light-eray 


sandy loam, dark 
in; soft when 
calcareous ; 


(5X 7/2) silty clay, light olive 
gray (ЛҮ 6/2) when moist: yellowish-brown (10YR 
5/8) шо ек massive: hard when dry, friable when 
moist: very strongly calcareous; few iron manganese 
concretions. 


The texture of the A horizon ranges from fine sandy loam 
to loamy fine sand. The color ranges from 7.5YR to JOYR in 
hne, from 5 to 6 in value when dry and from 3 to 4 when moist, 
and from 2 to 4 in chroma. The thickness ranges from 10 to 
20 inches. The texture of the € horizon ranges from very fine 
sandy loam to sandy loam. The color ranges from T.5XR to 
2.5Y in hue, from 5 to 7 in value when dry and from 4 fo 6 
when moist, and from 8 to 5 in chroma. The thickness of the 
soil over lacustrine deposits ranges from 15 to 40 inches. The 
surface horizon is nonenlenreous in some profiles, The ca hori- 
zons are generally weak to moderate but are strong in some 


localities. 
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The TEC horizon and the ТИС horizon are stratified in many 
places and are variable in color and texture. These horizons 
contain varying amounts of salts, lime, and iron. 
Penistaja series 

The Penistaja series consists of deep, well-drained, 
brown soils on upland piedmont fans. These soils are non- 
calcareous and mildly to moderately alkaline. They are 
medium textured to coarse textured. They developed in 
medium-textured to moder ately coarse textured, calcareous 
fan and eolian deposits deri ved Ни quartzite, limestone, 
schist, gneiss, and igneous rock. They occur mainly mthe 
sonthern and eastern parts of the Area at elevations of 
6,100 to 7,000 feet. 

Penrice soils are coarser textured than Witt soils. They 
are deeper than Bernal soils and Hagerman soils. 

Тур! profile of Penistaja fine sandy Joam, 
SWI sec, 14, T. 3 N., R. 8 Е. 

АТ--0 to 5 inches, brown (C5YR 5/2) fine sandy loam, dark 


brown (J. VR 4/3) when moist; moderate, very fine, 
granular structure: soft when dry. very friable when 


NW, 


moist: noncalcareous : clear boundary. 

В1--5 to 11 inches, brown (TAYR 5/3) sandy clay loam, dark 
brown 5YR 4/3) when moist: weak, coarse, pris- 
matic structure breaking to moderate, medium, sub- 
angular bloekv: hard when dry, very friable when 
moist: noncaleareous: patchy clay films: clear 
boundary. 

B2t—11 to 17 inches, Heht-brewn (7.5YR 6/3) heavy sandy 


clay loam, brown СТОУК 5/3) when moist: weak, 
coarse, prismatic structure breaking to moderate, fine, 
subangular blocky: very hard when dry, friable when 
moist; noucsienreous; nearly continuous clay films; 
clear boundary. 

D3ea—1* to 29 inches, brown (7.5YR 5/4) sandy clay loam, 
dark brown (1.5ҮБВ 4/4) when moist; moderate, fine 
and medium, subangular blocky structure; very hard 
when dry, friable when moist: strongly calcareous ; 
weak ca horizon in which calcium carbonate occurs as 
soft concretions and as thin seams; few sandstone 


pebbles: patchy clay films; gradual boundary. 
Clea—29 to 53 inches, reddish-brown (SYR 5/4) fine sandy 
loam, reddish brown (SYR 4/4) when moist; weak, 


medium, subangular blocky structure: hard when dry, 

very friable when moist; strongly calcareous: weak 

са horizon in which calcium carbonate occurs ах soft 
concretions and as thin seams: gradual boundary. 
C2ea—53 to 60 Inches +, light reddish-brown (SYR 6/4) fine 
sandy loam, reddish brown (SYR 5/4) when moist; 

ive: very hard when dry, friable when moist: 
strongly calcareous: moderate са horizon in 
ealeitun carbonate occurs in finely divided 


which 
forms. 
The texture of the А horizon ranges from loamy fine sand 
to sandy clay loam. The color ranges from Ту to 1OYR n 
hue, from 5 to 6 in value when dry and from 3 to + when moist, 
and from 8 to 4 in chroma. The thickness ranges from 8 to 10 
inches. The texture of the B2t horizon ranges from heavy fine 
sandy loam to heavy saudy clay loam. The color ranges from 
SYR to Т.БҮВ in hue, from 5 to 6 in value when dry and from 
3 to + when moist, and from 3 to 4 in chroma. In some places 
these soils are calcareous in the surface layer, and in other 
places they are noncalcareous through the B2t horizon. Sand- 
stone bedrock occurs below a depth of 40 inches in places. 


Pinata series 


The Pinata series consists of stony, moderately deep to 
deep, well-drained, very dark grayIsh-brown soils. These 
soils are medium textured, nonealcareous, and moderately 
acid to mildly alkaline. They developed in residuum 
weathered from felsite and sandstone. They are strongly 
sloping to very steep and occur on northern, southern, and 
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eastern slopes in the southern part of the Area. Elevations 
range from 6,800 to 8,300 feet. 

Pinata soils are stonier than Fortwingate soils, and they 
lack a ca horizon, which those soils have. They have a 
leached A2 horizon, which is uncommon in Wileoxson 
soils, and they laek a са horizon, which those soils 
have. They are finer textured than Supervisor soils, and 
they have a textural D2t horizon and a leached A2 hori- 
zon, which those soils lack. Pinata soils differ from Capillo 
soils in being stony and redder and in having an A2 


horizon. 

Typical profile of Pinata stony loam, 5114 sec. 31, T. 

„R. 12 E. 

01--2 inches to 0, undecomposed and partly decomposed leaves, 
needles, and twigs. 

АТ--0 to 3 inches, very dark grayish-brown (10YR 3/2) stony 
loam, very dark brown (10YR 2/2) when moist ; strong, 
fine, crumb structure: soft when dry, very friable when 
moist: noncalcareous: pH 6.8: approximately 30 per- 
cent stones; clear boundary. 

A2—3 to 10 inches, pinkish-gray (7.5YR 6/2) stony lonm, brown 
(ПОУМ 5/3) when moist: weak to moderate, thin, 
platy structure breaking to moderate, very fine, gran- 
ular; soft when dry, very friable when moist; non- 
caleareou: ІН 6.6: approximately 30 percent stones; 
clear, wavy boundary. 

B2t--10 to 30 inches, reddish-brown (SYR 

reddish-brown (SYR 4/3) when 

medium, subangular blocky structure; very hard when 

dry, very firm when moist: noncalenreous: pH 6.8: 

thin, continuous clay films: approximately 50 percent 

stones; gradual, wavy boundary. 

ЗО to 45 inches, light reddish-brown (SYR 6/3) stony clay, 
reddish-brown (SYR 5/3) when moist; weak, medium, 
subangular block structure; very hard when dry, very 
firm when moist; noncaleareous; рН 6.8; thin, nearly 
continuous clay films: approximately 50 percent 
stones; gradual, wavy boundary. 

inches +, partly weathered felsite bedrock ; 
fractures in the upper part. 

The thickness of the organic litter on the surface ranges 
from 1 to 4 inches, The texture of the Al horizon ranges from 


5/8) stony clay, 
moist; moderate, 


B3 


R—45 a few 


stony loam to stony silt loam or stony fine sandy loam. The 
color ranges from 7.5YR to 10YR in hue, from 3 to 5.5 in value 
when dry and from 2 to 3.5 when moist, und from 2 to 4 in 


chroma. The thickness ranges from 0 to 5 inches. The leached 
АЗ horizon consists of loam, stony loam, or stony silt loam. Its 
color ranges from TOYR to 10YR in hue, from 5 to 7 in value 
when dry and from 4 to 6 when moist, and from 2 to4 in chroma. 
This horizon ranges from 5 te 9 inches in thickness. The tex- 
ture of the B2t horizon ranges from gravelly clay loam to 
stony clay or gravelly clay. The color ranges from 5YR to 
7.5 R in hue, from 5 to ç in value when dry and from 4 to 6 
when moist, and from 2 to 4 in chroma. The B horizon ranges 
from 25 to 41 inches in thickness. In most places the solum is 
more than 20 inches thick. Stones make up 15 to 40 percent of 
the A horizon and 40 to 80 percent of the B horizon. 


Pino series 


The Pino series consists of dark-brown, moderately deep 
to deep, moderately well drained, medium-textured soils. 
These soils are slightly acid to mildly alkaline and non- 

enlenreous. They developed i in residuum weathered from 
interbedded shale and limestone. They oceur at elevations 
of 7,400 to 7,800 feet on convex ridgetops in the foothills 
in the western part of the Torrance Area. The soils are 
gently sloping to very strongly sloping and have an eastern 
aspect. 


Pino soils are browner and less alkaline than Wileoxson 


soils and do not have accumulated lime in the profile, as 
those soils do. They have a thicker, lighter colored AL 
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horizon than Capillo soils and lack the sandstone com- 
ponent in their parent material that those soils have. 

Туртс al profile of Pino silt loam, SHAAN EY, sec. 35, T. 7 
N., R. 5 E. 


O01—-2 inches to O. 
litter. 
А1--0 to 10 inches. brown (ТҮР 
(T. RR 3/2) when moist; weak, medium. 
blocky structure breaking to moderate, fine. 
slightly hard when dry, very friable when moist: 
calcareous; pH 6.8; clear boundary. 
D1-—10 10 IS inches, brown (TAYR 5/4) clay loam. dark brown 
(ТЛУВ 4/4) when moist; moderate to strong. medium. 
angular and subangnlar blocky structure; very hard 
when dry, friable when moist; nonealcareous ; pli 6.2: 
thin. patchy clay ülms; clear boundary. 
1210—18 to 25 inches. brown (TAYR 5/4) clay, dark brown 
CGCOSY R 4/4) when moist; moderate, medium, prismatic 
structure breaking to moderate to strong. modium. 
blocky: very hard when dry, friable when moist: non- 
calcareous; pH 6.5; medium, continuous clay films: 
gradual boundary. 
o 82 inches. light vellowish-brown (25Y 6/4) clay, 
light olive brown (2.5Y 5/4) when moist: weak. me- 
dium, prismatie structure breaking io weak, medium, 
subangular blocky; extremely hard when dry, firm 
when moist: nonealeareons; pH 65; thin, patchy ay 
films: gradual boundary. 

ЊЕ inches, pale-vellow (5Y 7/3) clay. pale olive (5X 
6/3) when moist; mottled with olive yellow (2 6) 
when dry and with light olive brown (2.51 5/6) when 
moist: massive: extremely hard when dry. firm when 
moist; nonenlenreous: pH 1.0; abrupt boundary. 
В inches +, massive limestone bedrock. 


undecomposed and partly decomposed forest 


dark brown 
subangular 
етти; 
non- 


5/2) silt loam. 


x 
2 
St 


С--02 to 


The texture of the 
fo sandy Clay losin. 


A horizon ranges from loam or silt loam 
The color ranges from T.5YR to 10YR in 


hne, from 4 fo 5.5 in value when dry and from 2 to 3.5 when 
moist, and from 1.5 fo 3 in chroma. The thickness ranges from 


6 £o 12 inches, The organie layer on the surface is 1 to 4 inches 
thick. Phe texture of the B2t horizon ranges from heavy clay 


loam to clay. The color ranges from 7.5YR to JOYR in hue, from 
5106 in value when dry and from 4 to 5 when moist, and from 
З to 5 iu chroma. In most places the C horizon is clay, mottled 
with olive or yellow in hues of 10YR to ЭХ, A few pebbles and 
Stones occur in the profile in some places. The thickness of the 
solum ranges from 20 to 40 inches, The depth to bedrock is less 
than 60 inches in most places. 


Pinon series 


The Pinon series consists of brown, shallow. medium- 
textured a These soils are ealeareous and mi Юу to 
moderately alkaline. They developed in medium-textured, 
ealeareous residuum weathered from limestone ђедтос ЈЕ. 
They occur at elevations of 6,800 to 7,000 feet on convex, 
gently sloping to very strongly sloping crests ана side 
slo] es Of ridges in all parts of the Tor rance Area, 

Pinon soils are similar to Laporte soils but are lighter 
colored and have a strong са horizon. They differ from 
Harvey soils in being : shallow over bedrock. Pinon soils 
differ from Kim soils in having bedrock within 20 inches 
of the surface and in having a strong са horizon, which is 
uncommon m Kim soils. 

"s Iona of Pinon ehannery loam, N 

.15, T. 2 N., R. 7 EK. | 


А1--0 to 6 inches, brown (7.5YR 5/3) channer. у loam, dark 
brown (7.5YR 8/3) when moist; moderate, very fine, 
granular structure: soft when dry, very frinble when 
moist: strongly calcareous; pH 8.0: about 40 percent 
channery fragments of limestone: clear boundary. 

to 10 inches, light-brown (7.5YR 6/3) channery loam, 


БОЉИМ 


Сіса--б 


brown (7.5Y1 5/3) when moist: very weak, fine, sub- 
angular bloeky structure; slightly hard when dry, 
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very friable when moist; very strongly calcareous: ри 
8.2: moderate to strong ca horizon in which ealeium 
carbonate occurs ns concretions, as thin seams, and in 
finely divided forms; clear boundary. 

C2en—40 to 18 inches, pinkishavhite (TAYR 8/2) 
loam, pinkish gray ( В 7/2) when moist: 
slightly hard when dry, very friable when moist: 


channery 
massive; 
very 


strongly calcareous ; pH S.J: strong ea horizon in whieh 
calcium carbonate occurs as finely divided forms: 


abrupt boundary. 

В--18 to 20 inches , massive, partly weathered, 
limestone bedrock coated with a layer of 
carbonate. 


fractured 
calcium 


"Phe texture of the АЛ horizon is lonm, channery loam, or fine 
sandy loam. The color ranges from TAYR to 1OYR in hue, from 
4 to 5.5 in value when dry and from 2 to 3.5 when moist, and 
from 2 to 4 in chroma. Phe thickness ranges from 3 to 6 inches. 
The texture of the С horizon ranges from loam, stony loam, or 
channery Joam to light clay loam or ehannery light clay loan. 
The color ranges from TOYR te 10Y R in hue, from 6 to кіп 
value when dry and from + to 6 when moist, and from 2 tod in 
„roma. The thickness ranges from 4 to TH inches. In some areas 
indurated caliche oecurs in the substratum, Limestone outcrops 
cover loss than 15 percent of the surface. 


Prewitt series 

The Prewitt series consists of deep, well-drained, brown 
soils. These are youthful soils that developed in e ale: nreons, 
medinm-textured and moderately fine textured. alluvium 
derived from oe sandstone, igneous rock, and red- 
bed material. They are calcareous and medium textured. 
They oeeur in swales and on flood plains in nearly all parts 
of the Area. They are nearly level to moderately sloping. 
Elevations range from 5,500 То 6,500 feet. 

Prewitt soils are closely related to Manzano sos, but 
they are more youthful than those soils, are calcareous 
throughout the profile, and lack a B2 horizon, which those 
soils have. They are darker colored than Га Fonda soils 
and lack На Be horizon common in those soils. 

Typical profile of Prewitt loam, in the north 

[NW 14 sec. 23, T. 3 N., R. 6 E. 

АТ--0 to S inches, brown (T.5YR 
(T. OR 3/8) when moist; weak, fine, granular struc- 
ture: slightly hard when dry, very friable when moist ; 
weakly calcareous; clear boundary. 

AC—S to 18 inches, brown (TOYR 5/4 light clay loam, dark 
brown (TAYR 8/4) when moist: weak, medium, sup- 
angular blocky structure; bard when dry, friable 
when moist; weakly calcareous; clear boundary. 

€—18 to 60 inches, brown (J. IR 5/4) light elay loam, dark 
brown (ТУ 4/4) when moist: massive; bard when 
dry, friable when moist; strongly caleareous; few soft 
concretions of calcium carbonate in the lower part. 


As corner 


5/3) lomna, dark brown 


The texture of the A horizon ік loam, silt loam, or very fine 
sandy loam. іп places there ix as much ах 8 inches of recent 
overburden on the surface. 175 color of the A horizon ranges 
from T5YR to SYR in bne, from 4 to 5.5 in value when dry 
and from 2 to 3.5 when moist, and from 2 to 3 in chroma. The 
thickness ranges from 4 to 10 inches. In most places the C 
horizon is loam to clay foam, stratified in places with layers 
of coarser and finer material. The color ranges from ЗҮЙ to 
10ҮҢ in hue. Soft concretions of soluble sults occur in the 
lower strata in places, 

Rance series 
The Rance series consists of shallow and moderately 
deep, well-drained, medium-textured, light brownish-eray 
soils. These soils are calcareous and mildly 5) chong 
alkaline. They developed in medium-textured, calcareous, 


eypsiferous piedmont deposits derived from i Ped ma- 
terial containing gypsum, quartzite, siltstone, and lime- 
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stone. They are on level to gently sloping uplands, mainly 
in the southeastern and southwestern parts of the Area. 

In the Torrance Area, Rance soils are mapped only аза 
coniplex with Gypsum land. They are shallower and 
lighter colored than La Fonda soils and are less strongly 
developed than those soils. Also, they are underlain by 
gypsum, which is uncommon in La Fonda soils. 

Typical profile of Rance silt loam, КИИМ 
sec. 18, T. 4 J., R. 15 E. 


А1--0 to 3 inches, light brownish-gray (10YR 6/2) silt loam, 
dark grayish brown (10YR 4/2) when moist; strong. 
very fine, granular structure; soft when dry, very 
friable when moist; strongly calcareous; clear 
boundary. 

AC—3 to 13 inches, pale-brown (LOYR 6/3) silt loam, dark 
brown (10YR 4/3) when moist; weak, medium, sub- 
angular bloeky structure breaking to moderate, fine, 
granular; slightly bard when dry, very friable when 
moist: very strongly caleareous ; gradual boundary. 

(113 to 26 inches, pale-brown (10YR 6/3) silt loam, dark 
brown (I0YR 4/3) when moist; massive; slightly 
hard when dry, very friable when moist; very strongly 
caleareous: few very fine crystals of calcium sulfate; 
clear boundary. 

C2 .—26 inches +, white (10YR 8/2), silty, gy psiferous material, 
light gray (10YR 7/2) when moist: structureless : soft 
when dry, very friable when moist; probably 60 per- 
cent calcium sulfate: very strongly calcareous. 


2 


The texture of the Al aud AC horizons ranges from silt 
loam to fine sandy loam. The color ranges from T.5YR to 2.5Y 
in hue, from 6 to 7 in value when dry and from 3 to 5 when 
moist, and from 2 to 4 in chroma. The thickness ranges from 
S to 20 inches. The texture of the С horizon ranges from loam 
or silt loam to light clay loam. The color ranges from 7.5YR 
to 2.5Y in hue, from 6 to $ in value when dry and from 4 to T 
when moist, and from 2 to 4 in chroma. The depth to the C2 
horizon ranges from 15 to 85 inches, The coutent of calcium 
sulfate ranges from 20 to 90 percent. 


Salas series 

This series consists of moderately deep to deep, dark- 
brown, well-drained soils. These soils are noncalcareous 
and neutral to mildly alkaline. They are medium textured. 
They developed in residuum weathered from schist, gneiss, 
and igneous rock. They occur on very strongly sloping to 
very steep western slopes of the Manzano Mountains. 
Elevations range from 6200 to 7,500 feet. 

Salas soils have a textural Bet horizon, which is un- 
common in Mirabal soils. They lack the A2 horizon com- 
mon in Osha soils and are finer textured in their Bet 
horizon than those soils. 

Typical profile of Salas stony loam, ХУУД кес. 6, T. 
5 N., R. 5 Е. 


А1--0 to 6 inches, dark-brown (7.5 WR 4/2) stony loam, dark 
brown (ТҰН 3/2) when moist; moderate, fine, gran- 
ular structure: soft when dry, friable when moist; 
nonealeareons: ФИ 7.0; approximately 30 percent 
stones: Clear boundary. 
12 inches, reddish-brown (SYR 4/3) stony light clay 
oam, dark reddish brown (SYR 3/3) when moist; 
moderate, medium, subangular blocky structure; hard 
when dry, friable when moist; few, thin, patchy clay 
ilms on vertical faces of peds; nonealeareous: рИ 1.4; 
approximately 30 percent stones; clear boundary. 
B2t—12 to 23 inches, reddish-brown (SYR 5/3) stony silty 
clay loam, reddish brown (5YR 4/3) when moist: 
moderate, fine, subangular blocky structure; very hard 
when dry, firm when moist: thin, continuous clay films; 
noncaleareous: pH 72; about 30 percent stones; 
gradual boundary. 
B3—23 to 31 inches, reddish-brown (SYR 5/1) stony clay loam, 
reddish brown (SYR 4/4) when moist; weak, fine, sub- 
angular blocky structure ; hard when dry, friable when 


Bi—6 to 
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moist; thin, patchy clay films on all ped faces; non- 
nleareous; pH 7.4; approximately 30 percent stones; 
clear, wavy boundary. 

R—31 to 33 inches +, light olive-gray schist bedrock; strong 
plate cleavage; massive, 


The texture of the A1 horizon ranges from stony sandy loam 
to stony loam, The color ranges from 7.5YR to 10YR in hue, 
from 3 to 5.5 in value when dry and from 2 to 8.5 when moist, 
and from 1,5 to 3 in chroma. The thickness ranges from 5 to 10 
inches. The B2t horizon ranges in texture from stony light 
clay loam or stony silty clay loam to stony clay loam, The color 
ranges from 2.5YR to 7.5YR in hue, from 4 to Û in value when 
dry and from 8 to 5 when moist, and from 2 to 4 in chroma. 
The thickness ranges from 6 to 18 inches. Stones and gravel 
make up 20 to 70 percent of the profile. The B horizon is gen- 
erally less stony than the Al horizon. The depth to hedrock 
ranges from 20 to 50 inches. 


Scholle series 


This series consists of shallow to moderately deep, 
brown, well-drained, medium-textured soils on nearly 
level to strongly sloping fans. These soils are mildly to 
moderately alkaline. They developed in gravelly, medium- 
textured to moderately fine textured, calcareous, fan pied- 
mont sediments derived mainly from quartzite, schist, 
gneiss, igneous rock, and limestone. They occur in the 
southwestern and eastern parts of the Area on slopes facing 
all directions. Elevations range from 6,000 to 6,800 feet. 

Scholle soils occur mainly in association with Chilton 
soils. They differ from those soils in having a textural 
B2t horizon, in being noncealeareous, and in having less 
gravel in the profile. They are shallower to the strong ea 
horizon than Witt soils and contain more gravel than those 
soils. 

Typical profile of Scholle gravelly loam, ХҮҮ ХУУ, 
sec. 14, T. 3 N., R. 6 E. 


А1-40 to 5 inches, brown (7.5YR 5/3) gravelly loam, dark 
brown (7.5YR 4/3) when moist; moderate, fine, sub- 
angular blocky structure (uppermost 2 inches is mod- 
erate, fine, granular): soft when dry, very friable 
when moist; noncalcareous; about 20 percent gravel; 
clear boundary. 

B2t—5 to 12 inches, reddish-brown (SYR 5/4) gravelly clay 
loam, reddish brown (SYR 4/4) when moist; weak, 
fine, prismatic structure breaking to moderate, fine, 
subangular blocky; hard when dry, friable when 
moist; noncalcareous to very weakly calcareous; 
patchy clay films; about 20 percent gravel; clear, 
wavy boundary. 

12 to 15 inches, light-brown CO5YR 6/3) gravelly clay 
Joam, brown (7.5YR 5/3) when moist; moderate to 
strong, very fine, subangular blocky structure; 
slightly hard when dry, very friable when moist; very 
strongly calcareous; moderate са horizon iu which 
calcium carbonate occurs as soft concretions; patchy 
elay films; about 35 percent gravel; gradual, wavy 
boundary. 

Clen—15 to 24 inches, pinkish-white (СЗҰН 8/2) gravelly 
loam, pinkish gray (7.5YR 6/2) when moist; massive: 
slightly hard when dry, very friable when moist; very 
strongly caleareous: strong са horizon in which cal- 
cium carbonate occurs in finely divided forms: about 
30 percent gravel: gradual, wavy boundary. 

C2ca—24 to 60 inches +, pink (SYR 7/4) gravelly loam, light 
reddish brown (SYR 6/4) when moist; massive; 
slightly hard when dry, very friable when moist; very 
strongly calcareous; moderate са horizon in which 
calcium carbonate occurs in finely divided forms and 
ns soft concretions ; about 20 percent gravel. 


Васа 


The texture of the A horizon ranges from loum or gravelly 
loam to fine sandy loam, The color ranges from 7.5YR to 10XR 
in hue, from 5 to 6 in value when dry and from 8 to 5.5 when 
moist, and from 2 to A in chroma. The thickness ranges from 4 to 
S inches. The texture of the B2t horizon ranges from heavy loam 
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or gravelly heavy loam to clay loam or gravelly clay Још. The 
color ranges from SYR to 7.5YR in hue. from 5 to 6 in value 
when dry and from + to 5 when moist, and from 3 to 5 in 
chroma. The thickness ranges from 6 to 16 inches. In most 
places the texture of the С horizon is loam, gravelly loam, or 
gravelly clay loam. The color ranges from БУВ to TYR in hue, 
from 6 to S in value when dry and from 5 to T when moist, 
and from 3 to 5 in chroma. The gravel content ranges from 5 to 
30 percent in the surface horizon and from 15 to 60 percent in 
the subsoil and substratum. These soils are normally noncal- 
eareous to a depth of 6 or 8 inches, but in some areas they are 
calcareous throughout. The depth to the strong си horizon 
ranges from 15 to 36 inches. 


Stroupe series 
This series consists of dark-brown, moderately deep, 


well-drained, medium-textured, very stony soils. These 
soils are nonealcareous and neutral to moderately alkaline. 
They developed in residuum weathered from sandstone 
and felsite. They occur on moderately sloping to very 
steep, west- and south-facing slopes of the Gallinas Moun- 
tains in the southern part of the Area. Elevations range 
from 6,800 to 7,800 feet. 

Stroupe soils are stony and are shallower than Tecolote 
soils. They lack the thick A2 horizon of those soils and 
are finer textured in the Bt horizon. They are browner, 
shallower, and more stony than Wilcoxson soils. They ате 
shallower than Pinata soils and more alkaline, and they 
Jack an A2 horizon, which those soils have. 

Typical profile of Stroupe stony loam, NWI, sec. 31, 
T. 1 N., R. 12 E. 


A1—0 to 4 inches, dark-brown (7.5YR 4/3) stony loam. dark 
brown (7.5YR 3/3) when moist; moderate, fine, gran- 
war structure: soft when dry, very friable when 
moist; noncalcareous ; pH 1.2; about 85 percent stones ; 
clear boundary. 

Bi—4 to T inches, dark-brown (СТОУК 4/3) stony loam, dark 
brown (C5YR 4/3) when moist; moderate. fine, sub- 
angular blocky structure: hard when dry, very friable 
when moist; noncalcareous ; pH 1.4; thin, patehy clay 
films; about 25 percent stones; clear boundary. 

B2t—1 to 12 inches, brown (7.5YR 5/4) stony clay, dark brown 
(Т.БҮН-4/4) when moist: weak, fine, prismatic struc- 
fure breaking to moderate, fine, subangular blocky ; 
hard when dry, friable when moist; nonculcareous : 
pH 7.6; thin, continuous clay films; about 30 percent 
stones: gradual, wavy boundary. 

B3eg—12 to 20 inches, brown (7.5YR 5/4) stony clay. dark 
brown CC5YR 4/4) when moist; weak to moderate. 
fine, subangular blocky structure; hard when dry, very 
friable when moist: weakly calcareous; pH 8.0; weak 
са horizon in which calcium carbonate occurs as soft 
concretions and as thin көлшік thin, patchy clay films : 
about 55 percent of this horizon is stones; gradual 
boundary. 

C—20 to 24 inches +. partly weathered, fractured felsite bed- 
rock; material from the B3ca horizon in fractures. 

The texture of the A horizon ranges from stony loam to stony 
sandy clay loam. The color ranges from 7.5YR to 1O¥YR in hue, 
from 4 to 7,5 in value when dry and from 2 to 3.5 when moist, 

iud from 2 fo 4 in Chroma. The thickness ranges from 3 to 7 

inches, The texture of the D2t horizon ranges from heavy clay 

loam to clay. The color ranges from SYR to 7.5YR in hue. from 

5 to Tin value when dry and from 4 to 6 when moist, and from 

3 to 5 ju chroma. The С horizon tongues into the rock. Its color 

and texture are similar to that of the B horizon. Stones, cobble- 

stones, and gravel make up 30 to 90 percent. of the A horizon, 

15 to 35 percent of the upper part of the B horizon, and 50 to 

95 percent of the lower part of the В horizon and of the € 

horizon. The depth to bedrock ranges from 20 to 40 inches. 


Supervisor series 
This series consists of dark grayish-brown, moderately 
deep, well-drained, medium-textured soils. These soils are 
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very strongly acid to neutral, They developed in residuum 
weathered from schist and quartzite bedrock. They occur 
on north- and enst-facing, very steep canyon side slopes in 
the Manzano Mountains. Elevations range from 7.500 to 
3.000 feet. The vegetation consists of mixed conifers. 

Supervisor soils occur on opposite slopes from Mirabal 
soils. They are less stony, finer textured, and more acid 
than those soils, and they have a thicker A horizon. They 
lack the textural B2t horizon that is common in Capillo 
soils. 

Typical profile of Supervisor loam, NEY, sec. 21, 
N., R. 5 E. 


О1--3 inches to 0, undecomposed and partly decomposed leaves, 
needles, and twigs. 

А1—0 to 13 inches, dark grayish-brown (1OYR 4/2) loam, 
very dark brown (10YR 2/2) when moist; weak, me- 
dium, granular structure; soft when dry, very friable 
when moist; nonealeareous; pH 6.8; about 10 percent 
of this horizon is stones; gradual boundary. 

АС--13 to 26 inches, grayish-brown (10YR 5/2) stony loam, 
dark brown (10YR 8/8) when moist; very weak, 
medium, subangular blocky structure: slightly hard 
when dry, very friable when moist; noneuleareous; 
pH 48: about 40 to 50 percent stones; gradual 
boundary. 

C— 26 to 30 inches, very pale brown (10YR 7/1) stony loam, 
dark yellowish brown (10YR 4/4) when moist; very 
weak, medium, subangular blocky structure ; soft when 
dry, very friable when moist; nonealeareous ; pH 5.2: 
considerable mica; about 50 percent stones; clear, 
irregular boundary. 

RN 30 to 49 inches +, very pale brown, hard schist bedrock. 

In most places the A horizon is loam, stony loam, or silt 
loam. The color ranges from 10YR to 7.5YR in hue, from 3 to 

5 in value when dry and from 2 to 3 when moist, and from 

2 to 4 in chroma. The thickness ranges from 8 to 15 inches. 

The surface litter is 1 to 4 inches thick. In most places the © 

horizon is stony loam or stony silt loam. 'The color ranges from. 

Т.БҮН to 10YR in hue, from 5 to 7 in value when dry and from 

3 to 5 when moi and from 2 to 4 in chroma, The stone 

content increases with depth and makes up 10 to 25 percent of 

the A horizon and 30 to 90 percent of the © horizon. The depth 
to bedrock is normally less than 30 inches. 


T. 


Tampico series 

This series consists of deep, grayish-brown, well-drained, 
medium-textured soils. These soils are noncalcareous. They 
developed in gravelly, medium-textured, neutral to alka- 
line alluvium derived from felsite, sandstone, limestone, 
shale, and sehist. They occur in narrow, high mountain 
valleys in the Manzano and Gallinas Mountains. Eleva- 
tions range from 7,200 to 8,000 feet. 

Tampico soils occur in a cooler, wetter climate than 
Manzano and Prewitt soils. They are more deeply leached 
of carbonates than those soils, and they contain more rock 
in the lower horizons. 

Typical profile of Tampico loam, in the NW1⁄SW1⁄ 
sec, 24, P. 1 S., R. ПЕ. 

А1-40 to 19 inches, grayish-brown (1OYR 5/2) loam, very 
dark grayish brown (IOYR 2/2) when moist: weak, 
medium, stbangular blocky structure breaking to 
weak. fine, crumb; slightly hard when dry, very friable 
when moist: pH 6.8: gradu )oundary. 

AC—19 to 38 inches, brown (7.5YR 5/3) gravelly heavy loam, 
dark brown (7.5YR 4/3) when moist: moderate, nie- 
dium and coarse, subangular blocky structure: hard 
when dry, friable when moist; neutral; PII 7.0; about 
20 percent gravel : gradual boundary. 

С--88 to 60 inches +, reddish-brown (SYR 5/1) gravelly cla 
Joam, reddish brown (SYR 4/4) when moist; massive; 
very hard when dry, firm when moist: mildly alkaline: 
pH 7.4; about 35 percent gravel. 
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The texture of the АТ horizon is loam, gravelly loam, silt 
loam, or gravelly silt loam. The color ranges from 10YR to 
7.5 VR in hue, from 4 to 5.5 in value when dry and from 2 to 3.5 
when moist, and from 2 to 4 in chroma. The thickness ranges 
from 10 to 30 inches. The texture of the € horizon ranges from 
gravelly loam to gravelly heavy clay loam. The color ranges 
from 10YR to SYR in hue, from 5 to Тіп value when dry and 
from 3 to 5 when moist, and from 2 to 4 in chroma. The content 
Of course fragments iu the lower horizons does not exceed 
40 percent. 


Tapia series 


The Tapia series consists of shallow to moderately deep, 
light-brown, well-drained, medium-textured soils, These 
soils are noncaleareous and mildly to moderately alkaline. 
They developed in calearcous, mediun-textured to mod- 
ста у fine textured piedmont fan deposits derived from 
limestone, quartzite, schist, gneiss, and igneous rock, They 
occur on nearly level to moderately sloping uplands in the 
western and eastern parts of the Area, Elevations range 
from 5,800 to 7,000 feet. 

Tapia soils are shallower over indurated iche than 
Witt soils. They are browner than Hassell soils, have an 
indurated са horizon, aud show little or no influence of 
red-bed parent materials. Tapia soils are normally non- 

calcareous in the upper part and have a textural Bvt 
Ний izon, whieh is uncommon in Dean and Pinon soils. 


Typieal profile of Tapia loam, near the center of NW! 
sec, I, T. 4 N., RTE. 


0 to 3 inches, brown (7.5Y 5/8) loam, dark brown (ҮН 
3/3) when moist: moderate, very fine, granular struc- 
fure: soft when dry, very friable when moist: non- 
calcareous i clear boundary. 

BIS to 6 inches, brown (ТҮП 5/4) light elay loam, dark 
brown (F.5Y R44) when moist; weak, fine, subangular 
blocky structure; slightly hard when dry, very friable 
when moist; noncaleareots ; pateby cay films: clear 
boundary, 

D2t—86 to 15 inches, light-brown (7.5YR 6/4) elay loam, brown 
(7. R 4/4) when moist; weak, medium, prismatic 
structure breaking to moderate, medium, subangular 
blocky: hard when dry, friable when moist: noneal- 
сатедтік few hard coneretions of calcium carbonate 
in the lower part: nearly continuons clay films: clear 
boundary. 

B3ca—13 to 21 inches, light-brown (75YR 6/4) gravelly light 
elay loam, brown (7.5 R ) when moist: weak, 
medium, subangilar blocky structure: extremely hard 
when dry. friable when moist: very strongly cal- 
сагеопн са horizon in which calcium carbonate oe- 
curs ак hard concretions and in finely divided forms: 
many fragments of caliche : clear boundary. 

ПСса--21 inches , white, weakly fractured, indurated 

caliche; massive: few fine particles in fractures. 


In most places the texture of the A horizon ix loam or light 
loam. The color ranges from 7.5YR to 1OYR in hue, from 3 to 6 
in value when dry and from 3 to 5 when moist, and from 2 to + 
in chroma. The thickness ranges from 3 to 6 inches, The tex- 
ture of the B horizon ranges from light clay loam to heavy clay 
loam. The color ranges from SYR to ТЛУВ in hue, from 5.5 to 
7 in value when dry and from 4 to 6 when Moist, and from 
5 to 5 in chroma, Тһе thickness of the solum ranges from 12 
to 35 inches. The texture of the С horizon is 1 5 gravelly 
loam, light clay loam, clay loam, or gravelly clay loam. The 
color ranges from TIER to 10YR in hue, from 6 to 8 in value 
when dry and from 5 to 7 when moist. and from 2 to 4 in 
chroma. In most places the indurated layer is less than 10 
inches thick, grading to softer material with depth. Caliche 
eravel makes пр 20 to 50 percent of the lower horizons. In 
places these soils are calenreous in the А and В horizons. 


SURVEY 


Tecolote series 


This series consists of deep, well-drained, gr ay soils on 
strongly s sloping to very ша mountain side s slopes. These 
soils are stony “and medium textured and are neutral to 
mildly alkaline. They developed i in residuum or in locally 
transported material weathered from felsite. They occur 
on south- and north-facing slopes in the Gallinas Moun- 
tains. Elevations range from 7,000 to 8,000 feet. 

Tecolote soils are coarser textured than Crest soils and 
have a much thicker A2 horizon. They are coarser tex- 
tured in their D horizon and have a thicker A2 horizon 
than Pinata soils. They have an A2 horizon, which is un- 
common in Erramouspe soils, 

Typical profile of Tecolote stony loam, 
IT. 1 S., R. II E. 

5 inches to 0, undecomposed 

leaves, needles, and twigs. 

А1—0 to 3 inches, gray (10YR 5/1) stony loam, very dark gray 
СТОУК 3/1) when moist: moderate to strong, fine, 
erumb structure; soft when dry, very friable when 
moist : noncalcareous ; pH 6.6: about 30 percent stones : 
gradual boundary, 

A2—3 to 20 inches, pinkish-white (7.5 
sandy loam, pinkish gray (7 
weak, fine, subangular blocky structure breaking to 
moderate, very finc, granular: soft when dry, very 
friable when moist; noncalcareous: pH 7.1; vesicular : 
about 30 percent stones: gradual, wavy boundary. 

AZ & B2t—20 to 35 inches, pinkish-white (7.5YR 8/2) stony 
very fine sandy loam, pinkish gray (T.5YR 6/2) when 
moist, with aggregates of reddish-brown (SYR 5/4) 
clay loan, reddish brown (SYR 4/4) when moist: 
weak, fine, subangular blocky structure breaking to 
moderate, fine, granular: ghtly hard when dry, 
very friable when moist: nonealeareons : pH 6.6: vesic- 
alar: elay flows in channels and подне: about 60 per- 
cent stones; gradual, wavy boundary. 

to 50 inches , reddish-brown (SYR 5/4) stony day 

loam, reddish brown (5YR 4/4) when moist : moderate, 

fine, subangular blocky structure: hard when dry, 
friable when moist: noncalcareous: pH 64; thin, 
continuous clay films: about 60 percent stones. 


SEYNEI, sec. 9, 


and partly decomposed 


It 8/2) stony very fine 
УВ 6/2) when moist: 
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The texture of the A1 horizon ranges from stony fine sandy 
onm to stony silt loam. The color ranges from T.5YR to 10YR 
in hue, from 5 to 6 in value when dry and from 2 to 4 when 
moist, and from 1 to 2 in chroma, The thickness ranges from 0 
to 4 inches. The surface litter is patchy and ax much ан 4 inches 
in thickness. The A2 horizon ranges from stony fine х sandy loam 
fo stony loam in а The color ranges from 7.5YR to 10YR 
in hue, from 7 to 8 in value when dry and from 5 to 6 when 
moist, and from 2 to 3 in chroma. The thickness ranges from 
12 to 20 inches. The texture of the B horizon ranges from stony 
sandy clay loam to stony heavy elay Jomm. The color ranges 
from SYR to 7.5YR in hue, from 5 5 to 6 in value when dry ind 
From 4 to 5 when moist, and from 3 to 5 in chroma. Stones, cob- 
blestones, and gravel make up 20 ia 60 percent of the A horizon 
and 40 to SO percent of the B horizon. In most places the depth 
to bedrock is more than 40 inches. 


Tesajo series 


The Тевајо series consists of deep. well-drained, erayish- 
brown, gravelly soils on piedmont fans on western slopes 
of the Manzano е These soils are noncaleareous 
and mildly to moder: меу alkaline. They are coarse tex- 
tured, They developed in course-textured fan deposits de- 
rived from mixed schist and i geneous rocks, They осете on 
gently ао to strongly sloping uplands at elevations of 
5,600 to 6,000 feet. 

Tesajo soils are coarser textured and more gravelly than 
Chilton soils, and they lack the strong са horizon common 
in those soils, They lack the distinct textural Bet horizon 
of Washoe soils. They are nonealeareous and are coarser 
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textured than Hdefonso soils, and they lack the strong са 


horizon common in those soils. 
Typical profile of Tesajo gravelly sandy loam. SEH sec. 
6. T. ! N., N. 4 E. 

А1--0 to 21 inches, brown (10YR 5/3) gravelly sandy loam, 
dark brown (LOYR 3/3) when moist; weak, fine, sub- 
angular blocky structure breaking to moderate, coarse, 
granular; slightly hard when dry, very friable when 
moist: noncaleareous; ӘП 6.8; approximately 60 per- 
cent. fine granite gravel; gradual, wavy boundary. 

--21 to 45 inches +, pale-brown (1lOYR 6/3) very gravelly 
sandy loam, dark brown СТОУН 4/3) when moist: mas- 
кісе, or weak, fine, subangular blocky structure; 
slightly hard when dry, very friable when moist: non- 
calcareous; pH 1.2; approximately 90 percent fine 
gravel and a few coarse pebbles. 


The texture of the A horizon ranges from gravelly loam to 
gravelly coarse sandy loam. The color is within the hue 10Y R. 


It ranges from 4 to 5.5 and from 2 to 3.5 
The thickness ranges 


jin value when dry 
when moist, and from 1.5 to 3 in chroma, 
from 16 to 30 inches. The texture of the С horizon ranges from 
gravelly loam to gravelly coarse sandy loam, The color ranges 


from T.5YR to 10YR in hue. The gravel content ranges from 30 
to 70 percent in the А horizon and from 50 to 95 percent in the 
С horizon. The lower part of the profile is slightly ealenreous in 
some places. 


Trail series 


The Trail series consists of pale-brown, somewhat ex- 
cessively drained, coarse-textured soils on moderately to 
strongly sloping, hummoe ky uplands. These soils are non- 

calcareous i mildly to moderately alkaline. They de- 
ое in chleareons, coarse- А wind-reworked al- 
luvial material derived from quartzite and limestone. Т hey 
occur in the southern part of the Area at elevations of 6.200 
to 6.500 feet. 

Trail soils are noncaleareons and are deeper than Chu- 
padera soils, and they are coarser textured in the C horizon 
than those soils. They lack the textural Bet horizon com- 
mon in Palma soils. Trail soils are weakly developed and 
lack the textural B2t horizon of Penistaja soils. They are 
coarser textured than Otero soils and Jack the ea horizon 
common in those soils. 

Typical profile of Trail loamy fine sand, SEY, sec. 26, Т. 
2 N., R. 10 E. | 

AI—0 to T inches, pale-brown (10YR 6/3) loamy fine sand, 
dark brown (10YR 4/3) when moist; single grain; 
loose when dry or moist; noncaleareous ; pH 7.6: grad- 
ual, wavy boundary. 

C—7 to 60 inches, brown or strong-brown (7.5YR 5/5) fine 
sand, brown to dark brown (7.5¥R 4/4) when moist: 
single grain: soft when dry, very friable when moist; 
noncalcareous; pH 7.8; few pebbles in the lower part. 


The texture of the A horizon ranges from avy loamy fine 
sand to fine sind. The color ranges from 7.5YR to JOYR in 
hue, from 5.5 to 7 in value when dry and from 3.5 to 5 when 
moist, ала from 3 to 5 in chroma. The thickness ranges from 5 
to 12 inches, The texture of the € horizon ranges from loamy 
fine sand to fine sand, The color ranges from БУВ to T5YR in 
hue. In many areas the lower part of the substratum іх enl- 
careous, The soil is normally leached free of calcium carbonate 
toa depth of more than 20 inches. 


Travessilla series 


This series consists of very shallow, brown, well-drained 
soils on nearly level to moderately : sloping upland ridge- 
tops. These soils are noncaleareous and mildly to mod- 
erately alkaline. They are medium textured to moder ately 
coarse textured. They developed in residuum weathered 
from moderately coarse grained, noncaleareous sandstone 
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bedroek of the Glorieta formation. They occur in all parts 
of the Area except the northwest part. Elevations range 
from 6,000 to 7,000 feet. 

Travessilla soils differ from Bernal soils in being very 
shallow and in lacking a textural Bet horizon. 

Typical profile of Travessilla fine sandy loam, DWI, 
NEIASWAA вес. 15, T. 9 N., R. 13 E. 


А1--0 to 2 inches, brown (10YR 5/3) fiue sandy loam, dark 
brown (10YR 3/3) when moist; weak, fine, granular 
structure; soft when dry, very friable when moist ; 
noncaleareous: few small sandstone pebbles: clear 
boundary. 

C—2 to 6 inches, brown (ТЛУВ 5/3) light loam, dark brown 
(ҮҮН 3/2) when moist; weak, medium, subangular 
blocky structure breaking to moderate, fine, granular: 
slightly hard when dry, very friable when moist; non- 
caleareous ; few small sandstone pebbles: abrupt, ir- 
regular boundary. 

R—6 inches +, yellowish-red sandstone bedrock : 
calcareous; some fractures. 


massive; non- 


The texture of the АТ and € horizons ranges from loam to 
fine sandy loam. The color ranges from T.5YR to 10ҮН in hue, 
from 5 to 6 in value when dry and from 3 to 5 when moist, and 
from 2 to 3 in chroma. The thickness of the solum normally 
ranges from 4 to S inches, but in a few areas it is as much as 
15 inches. In places а thin layer of needles and twigs іх on the 


surface. Stones and outerops cover 10 to 25 percent of the 
surface. 


Turkeysprings series 


The Turkeysprings series consists of stony, moderately 
deep to deep, well- drained, medinm-textured, ‘dar k grayish- 
brown soils on strongly sloping to very steep canyon side 
slopes. These. soils are calcareous and mildly to moderately 
alkaline. They ees in residuum weathered from 
limestone bedrock of the Madera formation. They occur 
mainly on south-facing slopes of the eastern foothills of 
the Manzano Mountains. Elevations range from 6,400 to 
1.000 feet. 

In many places Turkeysprings soils are on opposite 
slopes from Wilcoxson soils. They are stonier and generally 
shallower than those soils and are less strongly developed. 
They also differ from those soils in having a calcareous 
surface horizon, They are deeper than Laporte soils and 
have a textural B2t horizon, which is uncommon in those 
soils. Turkeysprings soils are stony aud are shallower than 
Witt soils, and they have a fine-textured B2t horizon, 
whieh is uncommon in those soils. 

Typical profile of Turkeysprings stony loam, БУУ, sec. 
23. T. 7 N., R. 6 E. 


Ө1-- inch to 0, decomposing leaves, needles, and twigs; 
boundary. 

inches, dark grayish-brown (10YR 4/2) stony loam, 
very dark brown (10YR 2/2) when moist ; moderat 

fine and medium, erumb structure; soft when dr y. Ver, y 

friable when moist; weakly calcareous; pH $8.0; ap- 

proximately 30 percent stones; clear boundary. 

2 to 9 inches, dark grayish-brown (10YR 4/2) stony clay 
loam, very dark gravish brown (10YR 3/2) when 
moist; weak, fiue, subangular blocky structure break- 
ing to moderate, medium, granular ; slightly hard when 
dry, friable when moist; weakly calcareous; pH 8.0; 
approximately 40 percent stones; clear boundary. 

B2t—9 to 16 inches, brown (7.5YR 5/2) stony clay, dark brown 

(C5XR 4/2) when moist; weak, fine, subangular 
hlocky N very hard when dry, firm when 
moist: strongly caleareous; JHE 8.0: patehy clay 
films: approximately 40 percent stones; clear, wavy 
boundary. 


abrupt 


— 0 to 2 


AS 
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Васа— 18 to 24 inches, pale-brown (1OYR 6/3) stony silty clay 
loam, dark brown (10YR 4/3) when moist; very weak, 
fine, subangular blocky structure; hard when dry 
friable when moist; very strongly calcareous; pH & 
weak са horizon in which caleium carbonate occurs as 
thin seams: patchy clay films; approximately 40 per- 

cent stones; clear, wavy boundary. 

24 to 36 inches, very pale brown (10YR 7/3) stony silt 
loam, brown (1078 5/3) when moist; massive: soft 
when dry, very friable when moist: very strongly eal- 
„атеопи pH 8.4; weak or moderate ea horizon in which 
calcium carbonate occurs ах thin seams: approxi- 
mately 50 percent stones: abrupt, wavy boundary. 

R-—36 to 42 inches +, light brownish-gray limestone bedrock, 

partly weathered in the upper part; massive. 


Cer 


The texture of the A horizon ranges from stony loam to stony 
clay loam. The color is within the 10YR hue. It ranges from 
4 to 5 in value when dry and from 2 to 3 when moist, and from 
1.5 to 3 in chroma. The thickness ranges from + to 10 inches. 
The texture of the B2t horizon ranges from stony heavy elay 


loam to stony clay. The color ranges from 7.5YR to 10YR in 


hue, from 5 to 6 in value when dry and from 3 to 5 when moist, 
and from 2 to 4 in chroma. The thickness ranges from 8 to 15 
inches. The С horizon is lighter colored and coarser textured 
than the B horizon and contains more stones, The ca horizons 
range from weak to strong. The stone content ranges from 20 
to 40 percent in the A and B horizons and from 40 to 50 percent 
in the С horizon, 


Washoe series 


The Washoe series consists of deep, light brownish-gr 
well-drained, medium-textured, gravelly soils, These soils 
are nonealeareous and neutr: Ї to mildly alkaline. T hey 
developed in noncalcareous, moderately fine textured fan 
piedmont sediments derived from quartzite, schist, gneiss, 
shale, igneous rocks, and limestone. They occur in the 
western "part of the Area on eastern and southeastern foot 
slopes of the Manzano Mountains. Elevations range from 
1,000 to 8,000 feet. 

Washoe soils are gravelly throughout the profile: they 
lack the ca horizons common in Witt soils. They differ 
from Scholle soils in lacking a са horizon and in having a 
thicker, finer textured Bet horizon than those soils. 
Washoe soils are nonenlenreous and darker colored than 
Chilton soils, and they have a textural B2t horizon. 

Typical profile of Washoe gravelly loam, in a gravel 
pit near the east quarter corner of sec. 4, T. 5 N., H. 6 E. 


АТ--0 to 6 inches, light brownish-gray (10YR 6/2) gravelly 
loam, dark grayish brown СКВ 4/2) when moist; 


weak, thin, platy structure breaking to moderate, n 
granular; soft when dry, very friable when moist; 
nonealeareous т approximately 2 5 percent gravel: cle ar 
boundary. 
В1—6 to 9 inches, brown (TYR 5/3) gravelly light clay loam, 
dark brown (7.9YR 4/3) when moist: weak, fine, sub- 
angular blocky structure: hard when dry, very friable 
when moist; nonealeareous ӘН 1.2: patehy clay films: 
approximately 20 percent gravel: clear boundary. 
B2t--0 to 25 inches, reddish-brown (AYR 5/4) very gravelly 
clay loam, reddish brown (SYR 4/4) when moist: 
moderate, fine, angular and subangular blocky struc- 
ture: hard when dry, very friable when moist; 
noucaleureous: pH 7.4; continuous clay filis ; approxi- 
mately 60 percent gravel: gradual boundary. 
э to 44 inches, reddish- yelow (TAYR 6/6) very gravelly 
«Тау loam, strong brown (7.5YR 5/6) when moist; 
weak, medium, subangular blocky structure; slightly 
hard when dry, very friable when moist; noncal- 
careous: pH 1.6: patchy clay films: approximately 70 
percent gravel: gradual boundary. 
C—44 to 60 inches +, brown to strong-brown 


(J. 5 It 5/5) very 


gravelly loam. dark brown to strong brown (ТЛУ 
4/5) when moist: massive: slightly hard when dry, 
very friable when moist; noncealeareous:; approxi- 


mately 75 percent gravel. 


SURVEY 


The texture of the A horizon ranges from gravelly very fine 
sandy loam to gravelly heavy loam. The color ranges from 
ТОН to 1OYR in hue, from 5 to 7 in value when dry and from 
3 to 5 when moist, and from 1.5 to 3 in chroma. The thickness 

ranges from 3 to 8 inches. The texture of the B2t horizon 
ranges from gravelly light clay loam to gravelly heavy clay 
loam. The color ranges from SYR to 1.5YR in hue, from 5 to 6 
in value when dry and from 4 to 5 when moist, and from 3 to 5 
in chroma. The thickness of the solum ranges from 15 to 50 
inches. The tower part is weakly calcareous in some places. In 
most places the € horizon is lighter colored and coarser tex- 
tured than the overlying horizons and contains more gravel. 
The gravel content ranges from 15 to 40 percent in the surface 
horizon and from 30 to 70 percent in the subsoil and substratum. 
A thin layer of decomposing litter is on the surface in some 
places, 


Wilcoxson series 


This series consists of moderately deep to deep, dark- 
brown, well-drained, medium-textured to moderately fine 
textured soils on nearly level to strongly sloping uplands 
and on very steep mountain slopes. These soils are mildly 
i strongly alkaline. They developed in residuum 

sathered from limestone. They occur in the western and 
ice: n parts of the Area, on slopes of all aspects, at ele- 
vations ranging from 6,500 to 8,000 feet. 

Wileoxson soils are similar to Turkeysprings soils but 
are finer textured, less stony, and generally deeper. Also, 
they are none: deareous in the surface horizon. They are 
more alkaline than Pinata soils and have a ca horizon, 
which those soils lack. Wileoxson soils are deeper than 
Laporte soils and have a textural B2t horizon, which is 
uneommon in those soils. 

Typi cal ШЕ of Wilcoxson clay loam, ЗМИ sec. 23, 
F. 7 N., R. 6 

A1—0 to 2 inches, dark-brown (ТУН 4/2) clay loam, dark 
brown (ТХЕ 3/2) when moist; weak, thin, platy 
structure breaking to moderate, fine, granular; hard 
when dry, very friible when moist; noncalcareous; 
pii 1.3: clear boundary. 

AS—2 to 9 inches, dark-brown (7.5YR 4/2) clay loam, dark 
brown (ТОХЕ 3/4) when moist: moderate, medium, 


granular structure: hard when dry, friable when 
moist; noncalcareous: pH 7.4: clear boundary. 
B21t—9 to 14 inches, reddish-brown (SYR 5/3) clay, dark 


reddish brown (SYR 3/3) when moist: weak to mod- 
erate, medium, subangular blocky structure; very hard 
when dry, firm when moist: weakly calcareous; pit 
7.6; continuous clay films: clear boundary 
D22t—14 to 20 inches, reddish-brown (SYR 5/4) clay, reddish 
own (SYR 4/4) when moist; strong, course, sub- 
angular blocky structure: very hard when dry, firm 


when moist: strongly cnlenreons; рН 8.2; continuous 
Clay films; clear boundary. 

20 to 37 inches, reddish-brown (SYR 5/4) clay, reddish 
own (SYR 4/4) when moist: weak, coarse, sub- 
angular blocky structure; very hard when dry, firm 


when moist; strongly са 
tinuous clay films: 


eareous: ЭН 82; nearly con- 
few pebbles: clear boundary. 


Ccea—37 to 42 inches +, pinkish-white (SYR 8/2) silty clay 
oam, reddish gray (SYR 5/2) when moist: massiver 
hard when dry, friable when moist: very strongly 


‘alcareous; ӘН 8.6; moderate to strong ca horizon in 
which calcium carbonate occurs mostly in finely 
divided forms. 


The texture of the A horizon ranges from loam or stony 
loam to clay loam or stony clay loam. The color ranges from 
T.5YR to LOYR in hue, from 3 to 5 in value when dry and from 
2 to 3.5 when moist, and from 2 to 4 in chroma. The thickness 
ranges from + to 12 inches. As much as 5 inches of decompos- 
ing litter is on the surface in places. The texture of the B2t 
horizon range from heavy silty clay loam or stony heavy silty 
clay loam to heavy clay or stony clay. The color ranges from 
SYR to ТУН in hue, from 5 to 6 in value when dry and 


TORRANCE 


from 3 to 5 when moist, and from 2 to 4 in chroma, The thie 
ness of the solum ranges from 20 to 50 in: . The texture of 
the € horizon ranges from n stony n to clay Joan 
or stony clay loam. The color r a fron TR fo 2.5 N in 
hue. Stone and gravel do not өсер: in all profiles. These soils 
are noncaleareous to a depth of 30 inches in places. 


es 


Willard series 

The Willard series consists of shallow and moderately 
deep, light brownish-gray, well-drained soils. These soils 
are caleareous and mildly to strongly alkaline. They are 
medium textured nnd moderately coarse textured, They 
developed in calcareous, medium-textured and moder: ately 
fine textured lacustrine lake 6 leposits derived from quartz- 
ite, schist, gneiss, igneous rock, and limestone, They occur 
mainly on level to near ly level lake terraces in the Estancia, 
пето, and Pinos Wells Lake Basins at elevations ots 5,600 
to 6,200 feet. 

Willard soils ave finer textured and jess alkaline than 
Pedrick soils. They lack a gravelly substratum and the 
strong ca horizon common in Ide fonso soils. They differ 
from Harvey soils in not bus ing а strong ca horizon and т 
having developed i in lacustrine deposits rather than pied- 
mont fan sediments. 

Typical profile of Willard loam, NWY 

12, T. 6 N., R. 8 E. 


ANWIANW1, sec. 


АЛ—0 to S inches, light brownish-gray (I0YR. 6/2) loam or Very 
fine sandy loam, dark grayish brown (10YR 4/2) when 
moist; very weak, medium, | bloc зите 


ture breaking to moderate, very fine, granular ; slightly 
hard when dry, very friable when moist; strongly cal- 
ceareous; clear boundary. 
iches, light b rownish gray (LOYR 6/2) Той, dark 
grayish brown  (10YR 4/2) when moist; weak, 
medium, subangular blocky struc ture: hard when dry, 
friable when moist; ve trongly caleareous; thin. 
patehy clay films on vertical face "айна! boundary. 
C—11 to 18 inches, pale-brown (СТОУН, 6/2) clay loam, brown 
(10YR 5/2) when moist; weak, medium, subangular 
blocky structure: hard when dry, friable when moist : 
very strongly calearecous; thin, patchy clay films on 
vertical fne gradual boundary. 
io 26 inches, light vellowish-brown (2.5Y 6/3) light 
clay loam, light olive brown (2.5 5/3) a SH moist; 
weak to moderate, finc, non ür bloc ky structure] 


AG 


Cea —18 


hard when dry, friable when moist; rengly eal- 
(reli; weak са horizon іп which eater carbonate 
occurs as small soft concretions; the structure is 
typical of the parent sediments, 

11C-—26 inches +, stratified yellowish, olive, and grayish, eal- 
careons lacustrine sediments, mainly of clay loam 
texture. 


The texture of the A horizon ranges from loam to fine sandy 
oam. The color is within the 10YR hue. ТЕ ranges from 5 to 6 
in value when dry and from 323 to 5 when moist, and from 2 to 
4 in chroma. The thickness of the A horizon ranges from 4 to 
із inches. The texture of the AC horizon ranges from heavy 


ine sandy loam to clay lomm. The color ranges from 10YHR to 
2.5Y in hue, from 5 to * in value when dry and from 4 to 6 


when moist, and from 2 to 4 in chroma. The thiekness r 
from 3 to 8 inches, The texture of the € horizon rang 
oam or silt loam fo clay or sity elay. The calor ra 
1OYR to БҮ in hue. The wide color range 
and concentration of salts, lime, and iron. 
part of the € horizon is 


nges 
pom 
nges fram 
results from gleying 
in many places the 
stratified with sand, silt, and 


day and is sometimes mottled becanse of a fluctuating water 
table and restricted internal drainage, in places these soils are 
noncaleareous to a depth of about 8 inches. 
Witt series 
The Witt series consists of deep, well Жэ aimed, pons n 
soils on nearly level to strongly. sloping uplands. These 
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soils are moderately fine text wed to moderately coarse 

textured. They developed in caleareous, medium-textured 

to moderately fne textured piedmont deposits derived 
from quartzite, schist, gneiss, igneous rock, aud limestone. 
They oceur in the western part of the Area at elevations 
of 62 (дин 1,000 feet. 

Witt soi ils npe alenreous and are darker colored than 
Harvey soils р. 140). They have a textural Ви 
horizon, which is uncommon in those soils. They differ 
from Alicia soils in having a са horizon and in 
having a Bt horizon. Witt soils are deeper over a strong 
ca horizon than Clovis soils. 

Typical profile of Witt loam, 
Ми ЗЕ, sec. 20, T. 6 N., R. 8 E. 


А1--0 to 2 inches, brown (TYR 5/3) loam, dark brown (ТАУЫ 
4/3) when moi weak, thick, platy structure break- 
ing to weak, very fine, granular; soft when dry, very 
friable when moist; nonenleareous: about 1 inch of 
recent deposition on the surface; gradual boundary. 

9214-02 to 13 inches, reddish-brown (SYR 4/3) clay loam, dark 


northeast corner of 


reddish brown (ДҮН 3/3) when moist: weak to пра: 
erate, medium, prismatic structure breaking to 


hard when dry, 
continuous Clay 


moderate to strong, 
frinble when moist 
films; clear boundary. 

B22t—13 to 21 inches, dark-brow |. (TAYR 4/2) heavy clay loan, 
dark brown (7. when nic ; weak to mod- 
erate, medium and ‚ Prismatic structure break- 
ing to moderate to strong, fine, block very hard when 
dry, firm when moist; nonenleareous; continuous clay 
filius ; gradual boundary. 

B3ea—21 te 47 inches, brown СОУЛ 5/4) light clay loam, 
dark brown SYR 2/4) when moist; weak to mod- 


COALS 
non 


granular: 
calcareous 


erate, medium and course, кирацец аг blocky struc- 
ture; very hard when dry, firm when moist; strongly 


ealeareous; ак ea ПО mn in which calcium ca 
bonate occurs ns small soft concretions and in finely 
divided forms; patchy clay films; gradual boundary. 


Cea—47 to 60 inches, pinkish-white БУВ 8/2) loam, pinkish 
gray СОЗҰН 7/2) when moi massive; hard when 
dry, friable when moist: very strongly calcareous: 


strong ea horizon in which calcium carbonate oceurs 
as soft conerctions and in finely divided forms. 


The texture of the A horizon rauges from lan to fine sandy 
lommn. The color ranges from ТОХИ, to JOY R in hue, from 5 to 
Tin value when dry and from а to а when moist, and from 2 to 
+ in chroma, The thickness ranges from 4 to 7 Inches. The 
texture of the B2t horizon ranges from light clay loam to heavy 

elay loam. The color ranges from SYR ҮҮЛ in hue, from 

5 to біп value when dry and from 3 to 5 when moist, and from 
2 to 4 in chroma., Phe ickne s of the But rizon ranges from 
16 to inches. "Phe Lure 


32 

tho anges from loam 
io clay 1 The color ranges from a hue of SYR to a hue 
slightly е er than TYR. e upper part of the profile is 
ealeareous in some places. Weakly cemented еа horizons ocenr 
jn some profiles. The thickness of the solum ran from 30 to 
more than 60 inches. Buried soils with similar characteristics 
nre conunon. 


to Үл 


Laboratory Data 


Data obtained id me chanical and chemical analysis 
11 selected soils in the Torrance Area are given in 


Such data are зов to soil 
soils and in 2. concepts of soil genesis, They are 
also hely ful for estimating rate of water intake, water- 
holding capacity, alkalinity, organicanatter content, fer- 
tility, erodibility, aud other properties significant in soil 
management, Pr ofiles of the soils listed in the table are 
described 1n the following pages 


seientists jn classi 
і 
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Tapug 13.—Analyfical 


[Analyses made at Soil Survey Laboratory, Soil Conservation Service, 


Partiele size distribution 


i 
i 
i 
i 


Soil type, location of |, Horizon Depth Texture | Very | Medium Fine | Very 
sample, and sample number | | | | Larger | coarse | Coarse sand sand | fine 
| | | than | sand sand (0.5- (0.25- | sand 
| | | 2mm, | (2-1 (1-0.5 0.25 0.10 | (0.10- 
| | | omm.) mm.) mm.) mm.) | 0.05 
| | | | mm.) 
| ри. | Pet. Pet. Pet, Pet. Pet. 
Clovis loam (modal) (Loea- | Al CC 0 | 0.1 0. 5 0. 4 5. 27. 2 
tion: NWINWINW34 | Ва / Clay loam Z wes kl 0 | 21 m D 6. 24. 9 
кес. 21, T. 2 N., В.7Е.; | Baca Clay loan 0 | 11 . 4 3 8. 27. 4 
sample No, 828ХМ-20- — Clea Clay loam M 0 | 4.6 5. 4 3. 0 4 13. 4 
2-1 (o 2-9; laboratory | C2ea | Loum.... te scu 0 | 28 2.0 14 5. 20. 3 
No. 568-576) | Albea Loam... 000002222. 0 1.0 1.0 281 5.6 2L2 
| B2tbea Clay loam... ял 0 sdb . 6 4 2.8 19.8 
| D3bea Silt loam. = 0 T 28 6 3. 3 18. 5 
i Cb 5 Ё » Жа | 42 
| | 
Harvey loam (nodal) (Lo- ——— тэгээ» —— mm ME 2 тэ al — 
sation: ЗАРЫН | onam телде 0 | 1.0 | 1.5 1.1. 2.0 | 19.1 
sec. 33, T. 7 N., 43.88 5 | Clay loam.. : 0 | 283 14 1.3; 9. 0 25.1 
ваше No. БООХ M-29- | Clay loam or loam... 0 | oes] 1.6 1.7 0.7 246 
13-1 to 13-7: laboratory | Clay loam 0 | 2 X 1.1 | 1. 4 27.8 
No. 772-779) | Sandy clay loam оо 60 29 1.1 1,4 5. 4 33. 0 
Sande clay loam 0 | 1.1 1. 4 1,2 15 341 
Sandy clay loam. 0 | 4.0 4.3 2,9 24 29.3 
Ildefonso fine sandy loam A | Sandy loa m 14.4 | би 16.2 | 14.6 1.0 | 18. 5 
(modal) (Location: Lake АС Sandy loam... Ки 12. 8 6. 7 16.4 15.3 1.4 17. 0 
shoreline terrace in Clea Gravelly sandy юаш. 42.7 10.3 10.0 20.3 | 3.7 5.9 
SWIAS WII sec. 3, T. 6 C2ca Loamy coarse sand... 13.6; 13. 6 26. 6 17.4 12. 10. 3 
Na R. S E.; sample Хо. | HC Clay loam or loam... 0 с 7.4 3. 9.2 22. 2 
S60N M-29-10-1 to 10-5; B2blen Silty clay loam... 0 ‚0 1.0 1. 4 . 7.3 
aboratory No. 740-75 p2b2ea Silty clay loam or 0 e E 271 34 5.1 
| silty clay. | | 
| B2b3ea Еэ ka ЭРЭЭ eue Ыр aes өт al ras | Жэн. 
| ВЗреа, Clay loan 0 | 0 | 251 5. 4 
Ildefonso fine sandy loam Ар 0-8 Fine sandy loam or 11.6 5.0 115 0. 8 18.22 30. 3 
(modal) (Location: Bench | very fino sandy | | | 
yetween shoreline terraces loam. i | i i | 
in SEMNE soc. 33, T. Al $0 | Fine sandy Joam.. 11. 1 3. 2 9. 3 (1200 185, 7 265 
TN, R.8 amplo No. | AC 9-13 Pine sandy loam or | 15.0 46. 9. S 2.0 2.0 205 
S60NM-20-12-1 to 12-7; | gravelly fine | | 
üboratory No. 765-711) sandy loam, | ! | | 
| Clea 13-19 | Gravelly sandy ! 33.4 6. 4 11. 5 4. 3 24. 0 
| loam. | i f | | 
Сеа | | Gravelly coarse 36. 1 8. 4 18.0 | ho] 254 | 
| |o sandy loam. | | | | | 
ТІС V 0 | 2.6 7.6 | 63 1009 | 
; MIC | Gravelly coarse 20.7 103, 20.9 IINE Т | 
| | sandy loam. | | | | 
| ТҮС | Ё | | Lk HO se Gade ca CE o 
EYG | 267 | s E 
Otero loamy fine sand САН | | Loamy fino sand. 0 8. 5 | 17.2 
(nonmodal) (Location: | A12 | Loamy (me sand. 0 221 1 
NWAY4SW148]214 кес. 34, АС Fine sandy loam 0 3.6 | 
T. 1 N., R. S E.; sample | Clea Fine sandy loam... 0 5. 6 | 
№. S58N M-29-1a-1 to Сдса Fine sandy loam.. 0 0.4 | | 
la-9; laboratory No. Же t E ü 21 | 
559—567) ИСІ 0 3 20 | 
| HC2 AI Коа 
| по 


See footnote at end of table. 
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data for selected soils 


University Park, N. Mex. Dashes indicate value was not determined] 


Partiele size distri- Chemical analysis 
bution-—Continued 


Organic matter extractable са Цонх 


Sit | Clay Reaction 100 | |. Est Electrical | СаСО; | Cation- 


(0.05— (< 0.002 (Satie | | mated eondue- | equiv- | exchange үй = Decem dp Tes d 


0.002 inm.) rated — Organie | salt tivity | alent capacity 
mm.) | paste) carbon | Nitrogen |content! (Ecex109 | | | Са Mg 


| Vm liax. peri Meg 00 gin. | Meg НЕ Мод 1100 Мер. 100 Мең. 100 
pit i Pet. i Pet. | Pel. | ст. | Pet. of soil | gh. of sol | gin. of soil | qui. of soil | gin. of soil 

: 0. 63 | 0.136 | 0. 12 09. Di I rss | 2.2 2. 8 | 0.5 | 1.5 
| | . 39 | - 094 | 211 LO ПЕС uw a Saa 18.0 5.6 | 6 Pu 
| ees | ‚82 2087 | A 29 5.8 Е А 24. 11.9 


| 211 : Ё | 
| 12 . 040 еп 1. 1 19. 5 28.1 7. 0 29 24 
| 10 ‚ 037 ‚18 1.1 1&2 5 285. 6 . 1.0 .4 
| 05 | . 034 .15 1.2 6. 4 25.6 9. 9 1.9 25 
А | | и E E ЈЕ 
7. 8 108] 25.7 5 , Е Ела 
ҮҮН ‚61 | 26. 7 - 
7.91 43 24.8 
8. 0 24 40. 5 19.7 | eee 
79 | i» 31.2 18.9 Ё - 
ЗҮЛЭГ 512 30. 4 Бал 3 
7. 07 27. 9 8. 5 ЕВ 


фром 


S 
~ 


дол Ку — — — — 


мммммм 


жән ал e 
Nw 
~ 
on 
к ОО Он N 


5 10 39. (00 | 238. | : 

32.9 7.3 05 7 

13. 7 89| 238 041 I 4.7 : 

19.1 | 12.1 | RI] | .061 | — 6.8 | 5.1 | - 

16.0 | 13. 3 48 2069 ??:„m 113] 6.3 edi са А 
| | | | | | | | | | 

22. 13.4 ЖЕ 53 | OOF ИН 15.6 т арым енене 383 

16.5 9. 8 3.4 25 C 9. 3 | | 

38. 6 19.3 | 7. 0 25 031 24.7 9.2 | 

15.5 $9. 801019) 207 | BM 11.5 6 

6.3 | 7.6 25 — <.09 1.0 8 EE E 

ILS | 7.1 20 2.02 9 LO. 8 2 

11. 8 10.5 12 035 <. 02 9 | 29 2 

11.7 14. 5 10 - 07 Lo 2.1 9 2 

10.6 10.9 08 030 “05 1.0 43] 1.0 E 

vu 9. 6 07 | 020 | <. 02 1.0 | 6 2 

0 9% 04 | 031 42-02 9 E 5 1 

1. | : | 9 | 5 21 


X 
Ф 
. 
OE 
ж 
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TABLE 13. ИО data for 


Soil type, location of Horizon Depth "Texture Very Medium Fine | Very 
sample, and sample number Larger eoarse ; Coarse sand sand fine 
than sand sand (0.5- (0.25-- sand 
2 mm. (2-1 | (1-0.5 0.25 0.10 (0.10— 
mm.) mm) mm.) mm.) 0.05 
| | mm.) 
| Jn. Pet. Pei, Pet. Pet. Pe. | Ра. 
Pedriek loamy fine sand AL 0-4 Loamy fine sand 0 Qs 4 9. 2 4. 6 32. | 47. 4 
(modal) (Loeation: | AC 14-17 | Very fine sandy loam 0 0 2 4. 7 34.2 36.5 
NE PANEN Eig вое. 5, С 17-21: Very fine sandy loam. 0 21 3 40. 29.6 33. 7 
T. 4 8 E.; sample HCI | 21-35 Very fine sandy loam | 0 .1 | 5 3. 2 24.3 27.0 
No. 5: UN M- 29-3-1 to | IIC2 | 95-50 Loam | 0 ЭР — 4 1.6 | 12. 8 31. 6 
5; laboratory No. 577- 168 f Z 8 F 
Penistaja fino sandy loam 0-4 Fine sandy loam... 0 92:4 E 3.5 357 24.3 
(modal) (Location: 60 Sandy «ілу алт ss. 0 Q 0 ‚4 3. 3 ЗА, 5 19.8 
fect southeast of enttle 20 Sandy clay loam. 0 3 2 — 2. 7 30. 3 20.3 
guard in МУУ ЗДЛУУ14 see. 26-31 | Randy clay loam 2.2 oO | 2-3 Q8 259 31.0 18.9 
16 T. 3 N, ñ: S Ë. sam- 31-52 | Sandy elay loam 0 3 251 3. 6 39.90 20. 8 
Fo. 860 N NI 20-15 Sandy elav loam or 0 7 L.8 | эн 17. 8 


| о 15-6; laboratory No. 
823-828) 


fine sandy loam. 


Tapia loam (monmodal) C NOM саагаад 0 29 m 15.6 
(Location: SW 1⁄5 W1⁄ y loum RS 0 "rcr Q8 13. 3 
БУУД sce. 9, T. 3 N., В. y or elay fourm... Ü ња E | 12.0 
12 E.; sample No. SOON Мо. Ploan 2 e Sra E 0 221 QR | T2: 3:4 
29-17-l to 17-7; labora- — | loam 5 0 211 Еа : 14. 0 
tory No. 836-842) | Belew омым. E 60 8 .4 | 1.3 sc] IBS 
Cea $ Sd Joam- ERE 0 | 10. 6 12. 8 4 21.9 
Willard loam: (modal) Жэ САН 0-4 Very fine sandy loam. о 23 87 Li 101 
cation: у | AL 4-9 Very fine sandy loam- 0 4 0 | 13 6 9. 6 
sec. 36, T. 8 ГАС 9-15 | Very fine sandy loam. MEE 22 1.0 za 8. 3 
Sample No. 8i Cl 15-20 | Very fine sandy Ююми Ü 1 0 | 4 298 | 10. 0 
0-1 to 6-8; laboratory р or loam. | 
No. 592-599) | С2 20-28 |. MU АЕ ا‎ SSS ES] 3 Ар PPM 
ИС | Silt loam. wits oats 0 | 6 0 ‚3 3.5 140 
-HIC | Silty clay loam 0 | 0 m. 241 3.0 12.0 
ТҮС Silty elay- oe 0 | о 24 8 4.0 7. 
Witt loam (modal) (Loea- | All а — 0 «d .4 24. 
n 856 5 81 20. : Loam — Ээ 0 al 20 28 
soc. 4, T. 6 N., R. 8 E; 3211 | Clay or clay loui... 9 21 E. ET Я 
samy ү No. B60N M- 29. Веч Clay loam... Е 0 24 .4 eas 24. 
144 to 14-11; laboratory 13100 Silty clay Тош. 0 24 25 Or] 21 
Хо. 780-700) p32en ; Clay loam ES 0 6 1.0 28 | 5.0 
Clea Clay Tomum... т 0 3. 6 4.0 2.3 1. | 
C2ea Clay loam.. sad о | 4.2 4. 8 3. 8 6. 4 
321bea 20 2 1 зе 0 | C В| 28 4.1 
32 ben Clay loam... 5 0 241 ‚6 .9] 9. 1 
iB2tbe Silty clax 0 EXE 211 5.0 
Witt loam (nonmodal) Al 0-2 ТАҢЫМ сызса кана 0 22 21 . 8 i 2 
(Location: хунх p 3 3-8 Toan о. 0 X ‚В 6 7. 5 МЕ 
М: 10, T 326 8-12 | Clay loam DRE 0 os ‚Т ї8 5. 0 T 
61 sample No. 2 33 2-19 Silty clay loam 0 3 6 . 5 4 8 Send 
20-8-1 to 8-0; laboratory Alben 22-90 LOAM 0 | id Lo OR m 6 
No. 608- 616) 321ibea 20-37 | Clay loam.. 0 nr 1.1 1.0 5. 8 75 
322th 87-47 | Clay loam ка 0 .6 26 23 3 
3Xibea 41-02. Clay loam ЭР 0 Жо 22 26 z 
Chea 62-54 Sande clay loam... 0 0 1.4 1.1 
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selected soils-— Continued 


Particle size distri- 
bution— Continued 
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Organic matter 


Organic 
| carbon | Nitrogen 
i 
Pet. Pet. 


Bil Clay Reaetion | 
(0,05- (< 0.002 (satu 
0.002 min.) rated 
mm.) paste) 

Pet. Ре. pli 

Bow 6. 8 а 
16. 9 бу ЖУ | 
20. 5 11.5 Т 
31. 8 Та 1 
38. 1 15.5 z 


4 мм 


ioe ка қысым 


ыз 
Ww 


31.8 38.5 
38. 3 38.6 
33. 8 40. 8 | 
30.4 | 3 
33.5 | 32.0 | 
20. 0 28.1 
16.3 14. 3% 
26. 2 8. 1 

22. 9 10. 2 
24. 7 9.7 


EN 
№: 
Нә 


PP 9.0 23 
58. 4 23.9 2 
45.6 | 38. 8 
43.7 44. 0 m 


12 س کہ ان اہ ну mm‏ * 


нь DON OS Gero bide ди 


ЖА на AED OIL 


ы: 
2 
сл 
N 


TTS 


E 


- 
= 


e М d» ba MI 
Dao تا‎ Sone КО 


79 | 2070 
283 087 
.38 | . 087 
42 017 


31 062 
21 | 2042 
21 | 050 
30 ШИИ 
26 )57 


. 101 
20785 
2115 
2102 
. 064 
2041 
. 040 
. 027 
. 014 
. 008 
.013 
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SOIL SURVEY 


Figure 37.—РгоШе of Witt and Harvey soils, The Witt soil is at the right. The Harvey soil is on the truncated slope at the left. 


Field and laboratory methods 


The samples used to obtain the data in table 13 were 
collected from carefully selected pits. Material larger than 
2 millimeters in size, if any, was determined, All material 
passing a 2-millimeter sieve is reported on an ovendry 
basis with organic matter and soluble salts removed. The 
percent: іше figures are the pere ent nges of mater ial passing 
the 2-millimeter sieve. 

Methods of the Soil Survey Laboratory were used to 
obtain most. of the physical data. Particle size distribution 
was determined by the pipette method (0,7, 77). 'The re- 
nction of the saturated paste was measured with a glass 
electrode, Organic carbon was determined by a modifica 
tion of the Walkley-Black wet-combustion method (12). 
A Ti-pereent recovery factor for this method was used. 
Nitrogen was determined by methods of analysis of the 
Association of Official Agricultural Chemists (2). The 
calcium carbonate equiv: alent was determined by a modified 
procedure of acid neutralization (76). The cation-exchange 
capacity was determined by flame photometric determina- 
tion of adsorbed sodium (76). Extractable cations were 
extracted with 1 normal ammonium acetate (72). Caleium 
was precipitated as calcium oxalate and titrated with per- 
manganate. Magnesium was precipitated as magnesium- 
ammonium phosphate, dissolved in sulfuric acid, then 
titrated with sodium hydroxide. Sodium and potassium 
were determined with the Perkin-Elmer flame photometer. 
The methods of the U.S. Salinity Labor ‘atory were used 
to obtain the saturation extract (16). 


Profiles of soils analyzed 


Profiles of the soils listed in table 13 are deseribed in 


the following pages. Two profiles representing the 
Ildefonso series and three representing the Witt 
series are described in order to show the range in 


profile characteristics. 

Crovis Loam (modal) — The profile WE Ws is in the 
ХУУ ХҮҮ ХУУ, sec. 21, T. 2 N., R. The soil is 
well drained. It formed in mixed piedmont déposés washed 
from quartzite, schist, gneiss, igneous rock, and limestone. 
The site is in an area of native range, on gently sloping 
upland fans. 


А1-0 to 7 inches, dark-brown (10YR 4/3) loam, dark brown 
(10YR 3/3) when moist; weak, fine, crumb structure; 
slightly hard when dry, very friable when moist, 
sticky when wet; nonenleareous; clear boundary. 

B2t—7 to 17 inches, dark-brown (7.5YR 3/4) clay loam, dark 
brown (7.5YR 3/4) when moist; weak, coarse, pris- 
matie structure brenking to moderate, fine and 
medium, subangular blocky ; very hard when dry, firm 
when moist, very sticky when wet; nonealcareous; 
continuous clay films; clear boundary. 

B3ca—17 to 23 inches, brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) when moist; weak, fine and 
medium, subangular blocky structure; very hard when 
dry, firm when moist, very sticky when wet; very 
strongly calcareous : calcium carbonate occurs us soft 
concretions ; continuous Clay films; abrupt, irregular 
boundary. 

= to 28 inches, pinkish-white (7.5YR 8/2) loam, brown 

(7.5YR 5/4) when moist: massive; very hard when 
dry, firm when moist, slightly sticky when wet: very 
strongly calcareous; calcium carbonate occurs in finely 
divided forms; clear, irregular boundary. 


Clea 


TORRANCE AREA, 


о 94 inches, pinkishowhite (7.5 VR 8/2) loam, brown 

(ТБУВ 5/4) when moist; massive: hard when dry, 
friable when moist zm sticky when wet; very 
strongly calcareous; calcium carbonate occurs in finely 
divided forms; clear ут 

Adiben--34 to 41 inches, brown (T.5YR 5/4) loam, dark brown 
(TOYR 4/4) when moist; massive to weak, medium, 
subangular blocky structure; bard when dry, friable 
when moist slightly sticky when wet; very 


C2ca— 


seribed is in the SW14SWI1/ 
strongly is well drained. 1% formed i mixed lac 
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B2bea—62 inches +, light-brown (7.5YR 6/4) clay loam, brown 
СТОУВ 5/4) when moist ; weak, fine, subangular blocky 
structure; hard when dry, friable when moist, sticky 
when wet; very strongly enlenreous; many soft cal- 
cium carbonate concretions. 


Teperonso FINE SANDY LOAM (modal).— The profile de- 
sec. 3, T. 6 N., R. 8 E. The soil 
trine shoreline 


B 


calcareous; ped faces coated with caleium carbonate ; deposits. Plant roots ave abundant to a depth of 30 inches; 
clear boundary. a few reach а depth of 32 inches, but there are none below 


Butbea—41 to 46 inches, light-brown (7.51 R 6/4) clay loam, 
dark brown (7.5YR 4/4) when moist; weak, fine and 
medium, subangutar blocky structure; hard when dry, 
very friable when moist, sticky when wet; very 
strongly calcareous; calcium carbonate occurs as thin 
Seams; interior of peds is nonealearcous; patchy clay 
fibns; iron manganese stains; clear boundary. 

D3bcea—46 to 65 inches, brown (7.5ҰН 5/4) loam, dark brown 
(J. YR 4/4) w hen moist; weak, fine and medium, sub- 
angular blocky structure; hard when dry, very friable 
when moist, sticky when wet; very strongly caleare- 
ous; calcium carbonate occurs as thin seams; interior 
of реда is nonealeareous; patchy clay films; iron man- 
ganese stains; clear boundary. 

Ср--ба to 77 inches +, brown CO5YR 5/4) loam, reddish brown 
(SYR 4/4) when moist; mass ; slightly hard when 
dry, very friable when moist, slightly sticky when 
wet; weakly calcareous. 


Павхву LOAM (modal). — The profile described је in the 
SWIAZSWIASWHV, sec. 88, J. 7 N., R. S E. The soil is well 
dened It formed in mixed piedmont deposits washed 
from quartzite, schist, gneiss, igneous rock, and limestone. 
Plant roots are abundant to a 2 of 50 inches, and there 
are а few below this depth. The krotovinas in the Cles 
horizon are old rodent burrows filled with soil from over- 
аг horizons. The site is in an area of native range on 
side slopes of upland ridges, bordering a drainage ch annel. 


А--0 to 2 inches (overwash), brown to dark-brown (7.5YR 
4/3) loam, dark brown (7.5YR 4/3) when moi 
weak, medium, platy structure breaking to weak, very 
fine, granular; soft when dry, very friable when moist, 
nonsticky when wet; strongly calcareous; abrupt 
boundary. 

A1—2 to 13 inches, brown (7.5¥R 5/4) loam, dark brown 
(7.5K R. 4/3) when moist; weak, fine, granular strac- 
ture; soft when dry, very friable when moist, slightly 
sticky when wet; strongly calcareous; abrupt, wavy 
boundary. 

AC—18 to 25 inches, light-brown (7.5YR 6/4) «лу lom, brown 

YR 5/4) when moist; weak, medium to coarse, 

subangular blocky structure; slightly hard when dry, 
very friable when moist, sticky when wet: very 
strongly calcareous; clear, irregular boundary. 

25 to 34 inches, light-brown (7. AYR 6/4) «Тау loam, brown 

БУВ. 5/4) when moist; massive; slightly hard when 
dry, very friable when moist, stieky when wet; very 
strongly calcareous: abrupt, wavy boundary. 

Clea—34 to 42 inches, pinkish-white (7.5YR 8/2) clay loam, 
light brown (7.5¥R 6/4) when moist: massive: hard 
when dry, friable when moist, sticky when wet: few 
krotovinas; very strongly calearcous; caleinm car- 
bonate occurs mostly in finely divided forms; clear, 
wavy boundary. 

C2Zea—42 to 50 inches, pink (TAYR 7/4) clay loam, light brown 
(7.5 IT 6/4) when moi massive; hard when dry, 
friable when moist, stic when wet: numerous root 
channels; very strongly calcareous; calcium earlonate 
occurs in finely divided forms and as soft coneretions ; 
clear, wavy boundary. 

СЗса—30 to 62 inches, light-brown (T.5YR 6/4) clay loam, 
brown (75YR 5/4) when moist: massive; very hard 
when dry, friable when moist, stieky when wet: very 
strongly calcareous; calcium carbonate occurs in finely 
divided forms and as soft concretions: clear, wavy 


с 


boundary. seribed is in the £ 


that depth. The site is in an area of native range on con- 
vex 


lake shoreline terraces, 


А--0 to 114 inches (overwash), brown (10YR 5/3) loam, dark 
brown (10YH 4/3) when moist; weak, thin, platy 
structure breaking to weak, very fine, granular; 
slightly hard when dry, very friable when moist, non- 
sticky when wet; weakly calcareous; few waterworn 
pebbles: abrupt boundary. 

АЛА to 5 inches, grayish-brown (JOYR 5/2) gravelly fine 
sandy loam, dark brown (JOYR 3/3) when moist; 
weak, very fine, granular structure; slightly hard 
when dry, very friable when moist, nonsticky when 
wet; strongly calcareous; few waterworn pebbles 
gradual, wavy boundary, 

AC—8 to 14 inches, light brownisb-gray (10YR 6/2) gravelly 
fine sandy loam, dark grayish brown (10YHR 4/2) 
when moist; weak, fine, granular structure; hard 
when dry, very friable when moist, slightly sticky 
when wet; very strongly calcareous; few waterworn 
pebbles: clear, wavy hounda 

Cen to 20 inches, light brownish-gray (10YR 6/2) gravelly 
fine sandy loam, dark grayish brown (10Y It 4/2) when 
moist; single grain; hard when dry, very friable when 
moist, nons y when wet; very strongly culeureous; 
calcium carbonate occurs mostly in finely divided 
forms: many waterworn pebbles; clear, wavy 
boundary. 

C2en—20 to 30 inches, light brownish-gray (10YR 6/2) 
eoarse sandy loam, dark grayish brown (10YR 4/2 
when moist; single grain; sBghtly hard when dry, very 
friable when moist, nonsticky when wet; very strongly 
calcareous ; calcium carbonate occurs mostly in finely 
divided forms; many pockets of sand and gravel; 
abrupt, wavy boundary. 

11С--20 to 32 inches, light brownish-gray (2.5Y 6/2) silty clay 
Joam, light olive brown (2.5Y 5/4) when moist; mas- 
sive; hard when dry, firm i moist, sticky when 
wet; very strongly calcareous; iron manganese stains; 
abrupt, wavy boundary. 

D2b1ca—32 to 36 inches, pink (SYR 8/3) silty clay loam, light 
reddish brown (БУВ 6/3) when moist: moderate, fine, 
subangnular blocky structure; hard when dry, friable 
when moist, sticky when wet; very strongly calcare- 
ous; calcium earbonate occurs as soft concretions and 
thin seams: patchy clay films; abrupt, wavy boundary. 

BAN 36 to 45 inches, light reddish-brown (SYR 6/3) clay, 
reddish brown (SYR 5/3) when moist: strong, fine, 
blocky structure: very hard when dry, firm when 

ist, sticky when wet; very strongly calcareou 
calcium carbonate occurs as seams and streaks and a 
soft concretions; continuous clay films; iron manga- 
nese stains; abrupt, v boundary. 

DB2bh3ea—45 to 49 inches, pinkish-gray (SYR 7/2) silty clay 
loam, pink (SYR 7/4) when moist; moderate, finc, 
subangular blocky structure: hard when dry, friable 
when moist, sticky when wet; very strongly caleare- 
ous; calcium carbonate occurs mostly as soft conere- 
tions; continuous clay films; abrupt, wavy boundary. 

Вареа--49 to 59 inches, light reddish-brown (БУВ 6/3) clay, 
redd brown (SYR 5/4) when moist; moderate, 
medium, subangular blocky structure; very hard when 
dry. firm when moist, sticky when wet; very strongly 


caleareous; calcium carbonate occurs mostly as thin 
seams and streaks; patchy clay films; iron maganese 
stains. 


ILDEFONSO FINE SANDY LOAM (modal) The profile de- 


МЕТ, вес. 33, T. 7 N., R. 8 E. The 


iS 
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SOLL 


soll is well drained. It formed in mixed shoreline terrace 
deposits. The aite is an abandoned cultivated field on a 
bench between nearly level shoreline terraces, 


Ар--0 to $ inches 


А1--58 © 9 inches, pinki 


‚ brown (TOYE 5/4) fine sandy loam, dark 
brown (7.5OYR 4/2) when moist; weak, fine, granular 
structure: soft when dry, very friable when moist, 
nonsticky when wot: few waterworn pebbles; strongly 

enleureous: abrupt boundary. 
xh-gray (ТҰН 6/2) fine sandy loam, 
dark brown (7.5YR 4/2) when moist: moderate, fine, 
granular structure; slightly hard when dry, very 
чае when moist, slightly sticky when wet: few 
waterworn pebbles: strongly calenreots; abrupt, wavy 
boundary. 


AU) to 13 inches, brown (10YR 5/3) sandy loam, dark 


C1ca—1: 


tayn (ТРУК 4/3) when moist: moderate, fine, gran- 
ular structure; slightly hard when dry. very friable 
when moist, slightly sticky when wet: about 12 percent 
is gravel; very strongly calcareous; clear, wavy 
)ioundary. 

3 to 19 inches, light brownish-gray (10Y R 6/2 
sandy loam, brown СТОУН, 5/3) when moist; 
fine, granular strueture; slightly hard when dri 
чае when moist, nonsticky when wet; many 
worn pebliles very strongly caleareous; enleium 
enrhonate occurs mostly in finely divided forms; clear 
wavy boundary. 


gravelly 
weak, 


1295 


СОса--19 to 26 inches, pale-hrown (10YR. 6/3) gravelly sandy 


IH C—35 


ТҮ С——{6 to 48 inches, 


ус—8 


loam, brown t(IOYR 5/3) when moist: weak, fiue, 
granular structure breaking to single grain; slightly 
ird when dry, very frin ble when moist, nonstieky 
when wot: many waterworn pebbles: very strongly 
calcareous ; idum carbonate occurs mostly in finely 
divided forms; diffuse, wavy bonndary. 


j to 35 inches, very pale brown (10YR 7/3) silty clay 


onim, light yellowish brown СТОУЈЕ 6/4) when moist; 
massive, breaking to weak, fine, grannlar structure: 
ard when dry, very friable when moist, sticky when 
wet: iron manganese stains; very strongly calcareous : 
caleium earbonate occurs mostly as soft concretions: 
Clear, wavy boundary. 

to 46 inches, pale-brown ClOYR 6/3) coarse sandy 
oam, dark yellowish brown (1OYR 4/4) when moist; 
single erain: slightly hard when dry, very friable 
when moist, nonsticky when wet: iron manganese 
stains: few watemvorn pebbles; very strongly cal- 
ceareous: abrupt, wavy boundary. 
light-brown ОТ,ЛҮН 6%) gravelly clay 
Joam, brown YR 5/4) when moist: massive: lard 
when dry, very friable when moist, sticky when wet: 
many waterworn pebbles: iron manganese stains: very 
strongly calenreons: calcium carbonate occurs mostly 
as soft concretions: abrupt, wavy boundary. 

to 60 inches +. light-brown SYR 6/4) clay loam, 
brown (TAYR 5/4) when moi massive; hard when 
dry, very friable when moist, stieky when wet; iron 
manganese stains: few waterworn pebbles very 
strongly calcareous; calcium carbonate occurs mostly 
as soft concretions. 


OTERO ТОЛАГУ FINE sanp (nonmodal).—The profile de- 


seribed is in the NWIASWIUSEY, 


The soil is 


BATIN R. 8 T. 


well drained to somewhat excessively drained. 


вес. 


It formed in wind-reworked, mixed piedmont та deposits. 
‘The site is in an area of native range on side slopes of roll- 


ing, wooded hill 


А11-—0 to 4 inches, brown (10YR 5/3) loamy fine sand, dark 


hrown (ОҮБ 4/3) when moist: weak, fine, crumb 
structure; soft when dry, very friable when moist, 
nonsticky when wef: weakly caleareoux: clear 
boundary. 


AI2—4 to 12 inches, brown (103 R 5/3) Jonmy fiue ван, dark 


Brown CLOVER 4/3) when mois: weak, fine. crumb 
structive; slightly hard when dry, very friable when 
moist, slightly sticky when wet: strongly cler; 
a little « liche gravel: clear boundary. 


SURVEY 


АС--15 to 32 inches, brown (7.5YR 5/4) fine sandy loam, dark 
brown (T.5YR 4/4) when moist; massive; slightly 
hard when dry, very friable when moist, slightly 
sticky when wet; strongly calcareous; a little caliche 
gravel; gradual boundary. 
32 to 38 inc hes, brown (10YR 5/3) fine sandy loam, dark 
brown (10YR 4/3) when moist; weak, medium to 
course, subangular blocky structure; hard when dry, 
very friable when moist, slightly sticky when wet; 
strongly calcareous: few caliche pebbles: calcium 
carbonate coatings on ped faces and in root channels; 
clear boundary. 

С2са--88 to 42 inches, brown (7.5YR 5/4) heavy sandy loam. 
dark brown (ТОХВ 4/4) when moist; weak, medium 
to coarse, subangular blocky structure ; hard when dry, 
friable when moist, sticky when w strongly eal- 
eareous; few caliche pebbles ; calcium carbonate coat 
ings on ped faces and in root channels; clear boundary. 

C3—42 to 52 inches, brown (ТОХЕ 5/4) loamy fine sand, dark 

grown SYR 4/4) when moist; massive; slightly 

тағда when dr y, very friable when moist, slightly sticky 
when wot: rongly calcareous: few caliche pebbles ; 
clear boundary. 

IfC4—52 to 63 inches, brown (TAYR 5/4) fine sand, dark 

rown (СТОУК 4/4) when moist; single grain; soft 

when dry, very friable when moist, nonsticky when 
wet: strongly calcareous; numerous waterworn lime 
coated pebbles; clear boundary. 

]IIC2-—63 to 78 inches, brown (7.5YR 5/4) fine sand, dark 
own (7OYR 4/4) when moist: single grain; soft 
when dry, very friable when inoist, nonsticky w hen 
wet; weakly caleareous; clear boundary. 

ЇЇЇС--18 inches +, yellowish-red (SYR 5/6) fine sand, yellowish 
red (БУВ 4/6) when moist: single grain; slightly hard 
when dry, very friable when moist, nonsticky when 
wet; weakly calcareous, 


Clee 


Peprick толму FINE SAND (modal) m е profile de- 
seribed is in the МЕМ ХЕЛА NEL, sec. 1, T. 4 N., R. 8 E. 
'Phe soil ig well drained. H formed in wind- reworked, 
mixed sandy alluvium. The ПС horizons are generally 
stratified and contain varying concentrations of lime „iron, 
and salts, which partly accounts for the mottled colors. The 
material in the ПС horizons consists of lacustrine sedi- 
ments, deposited before the Jake dried up. The site is in an 
area of native range on a slightly undulating lakebed 
terrace. 

АТ--0 to 4 inches, pale-brown (10YT 6/3) loamy fine saud, 
dark brown (LOYR 4/3) when moist: single grain; 
loose when dry, loose when moist, nonsti¢ky when 
wet; strongly calcareous: clear boundary. 

АС— to 17 inches, brown (10YR 5/3) loamy fine sand, dark 
brown (10Ү R 4/3) when moist: single grain or weak, 
granular structure; soft when dry. very friable when 
moist, nonstieky when wet; strongly calcareous; clear 
boundary. 

C—47 to 21 inches, pale-brown (10YR 6/3) fine sandy loam, 
brown (СТОУК 5/3) when moist; single grain or mod- 
erate, granular structure; soft when dry, very friable 
when moist, nonsticky when wet; strongly ealeareous ; 
clear boundary. 

11С1—21 to 35 inches, very pale brown (10YR 7/3) fine sandy 
Шаш or sandy «ау loam, pale brown (10YR 6/3) 
"hen moist; very weak, medium, “араг blocky 
Structure: hard when dry, very friable when moist, 
slightly sticky when wet; very strongly calcareous; 
clear boundary. 

11С2--85 to 56 inches, white (1072 8/1) heavy clay loam, light 
gray (10ҮК TA) when moist, mottled with brownish 
yellow (10YR 6/8) when dry, yellowish brown (10YR 
S/S) when moist; massive; slightly hard when dry, 
friable when moist, sticky when wet: very strongly 
calenreous; iron manganese stains: clear boundary. 

ПСА 26 inches +, light- -gray (OY 7/2) silty clay, light olive 
gray (БҮ when moist, mottled with yellowish 
brown (10Y1 5/8) when dry, strong brown (7.5YR 
5/6) when moist; massive; hard when dry, friable 


Ny 


TORRANCE AREA, 


when moist, sticky when wet; very strongly calcare- 
ous; iron manganese stains, 

PrENISTAJA FINE SANDY LOAM (modal) —The profile de- 
seribed is in the NW14SW1, sec. 14, T. 3 N., R. 8 E. The 
soll is well drained. It formed in mixed piedmont fan 
deposits washed mainly from sandstone and limestone. 
Plant roots are abundant to a depth of 31 inches, and there 
are a few below that depth. The site is in an area of native 
‘ange on moderately sloping upland fans. 

А1--0 to 4 inches, brown (10YR 5/3) fine sandy loam, dark 
yellowish brown (HOYER 3/4) when moist; weak, fine, 
granular structure; soft when dry, very frial ne when 
moist, nonsticky when wet; nonealenreous; clear 
boundary. 

ВЕ to 12 inches, dark-brown (CCOYR 4/4) sandy clay loam, 
dark brown (TAYR 4/4) w 1129 moist; weak, тедини 
and coarse, prianatie structure breaking to weak, 
medium, subangular blocky; hard when dry, friable 
when moist, slightly sticky when wet; patchy clay 
films ; noncalenreou dear boundary. 

32t—12 to 20 inches, brown BYR 5/4) heavy sandy clay 
loam, dark brown (7.5YR 3/4) when moist; weak, 
coarse, рута је structure breaking to moderate, fine 
and medium, subangular blocky; very hard when dry, 
very firm when moist, slightly sticky when wet; con- 
tinuous clay films; uoncalcareous; clear, wavy 
boundary. 

B3lea—20 to 31 inches, brown СЕЛУД 5/4) sandy clay loam, 
dark brown (7.5YR 4/4) when moist: weak, medium, 
subangular bloc ky structure; hard when dry, friable 
when moist, sticky when wet; patchy clay films; 
strongly calcareous: calcium carbonate oecurs as thin 
seams and as soft concretions; gradual boundary. 
31 to 29 inches, strong-brown (РУМ 5/6) light sandy 
clay loam, strong brown (7.5YR 4/6) when moist: 
Wenk, medium, subangular blocky structure: slightly 
hard when dry, very friable when moist, slightly 
sticky when wet: patchy clay films; strongly calear- 
eous; enleium carbonate occnrs mostly as soft con- 
eretions; few krotovinas; gradual boundary. 

52 to 62 inches +, pinkish-gray (SYR 7/2) fine sandy 
loam, light brown (ТУ 6/4) when moist; massive: 
hard when dry, friable when moist, slightly я 3 
when wet; very strongly calenreous; саіеі car- 
bonate occurs mostiy in finely divided forms. 


"ГАРГА. колм (nonmodal).—The profile described is in 
the ЗИ ВУИ ВУИ, sec. 9, P. 3 N., R. 12 E. The soil is 
well drained. it formed in mixed piedmont fan deposits 
from quartzite, schist, eneiss, igneous rock, and limestone, 
Plant roots are abundant to a ee of 25 inehes, and 
there are a few below that depth. The site is in an area of 
native range on gently cope up ‘and fans. 


А1--0 to 5 inches, brown (10 R 5/3) loam, dark yellowish 
brown (10YR 3/4) when moist; weak, very fine, gran- 
ular structure; slightly hard when dry, very friable 
when moist, slightly sticky when wet; noncealcarcons ; 
clear boundary. 

5 to 8 inches, dark-brown (10YR 4/3) clay loam, dark 
yellowish brown (10YR 3/4) when moist; weak, fine, 
subangular blocky structure breaking to moderate, 
fine, granular: slightly hard when dry, very friable 
when moist, sticky when wet; noncalcarcous; abrupt 
boundary. 

B21t—S to 12 inches, dark-brown (7.5YR 4/3) heavy clay loam. 
dark brown (ТУН 3/3) when moist; weak, fine, pris- 
matic structure breaking to moderate, fine and me- 
dium, snbangular blocky; hard when dry, firm when 
moist, sticky when wet; continuous clay films; non- 

calcareous: clear boundary. 

poss to 15 inches, brown СТОУН 25/3) heavy clay loam, 
dark brown Con 4/3) when moist: weak, medium, 
prismatic structure breaking te moderate, flue and 
едини, subangular blocky; very hard when dry, firm 
when moist, sticky when wet; continuous clay films; 
weakly calcareous; clear boundary. 


Cea 


BL 
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B31ca—18 to 23 inches, brown (7.5YR 5/4) clay loam, dark 
brown (ТЛУВ 4/4) when moist; weak, medium and 
coarse, prismatic structure breaking fo weak, fine and 
medium, subangular blocky ; very hard when dry, firm 
when moist, sticky when wet; patchy clay fihus; very 
strongly calcareous; few soft calcium carbonate con- 
eretions ; clear, wavy boundary. 

inches, light-brown (7.5YR 6/4) clay loam. 
brown (7.5YR 5/4) when moist; weak, medium апа 
coarse, prismatic structure breaking to weak, fino and 
medium, subangular blocky; very hard when dry, firm 
when moist, sticky when wet; patchy clay films; few 
krotovin: very strongly calcareous: many semihard 
ealcium carbonate concretions; папа], лату 
boundary. 

Cen-—33 to 48 inches , white (10YR 8/1) loam, very pale 
brown (10YR 7/3) when moist; massive; hard when 
dry, friable when moist, slightly sticky when wet: 
few krotovinas; few waterworn pebbles; uppermost 
3 inches cemented: very strongly calcareous; partly 
indurated caliche. 


ын ILLARD LOAM (modal). —The profile described is in the 


МЕДА вес. 86, T. 8 N., R. 8 E. The soil is well 


diis It formed in lacustrine sediments, and the struc- 
ture of the lower three horizons is characteristic of soils 
formed in this kind of material, The site is in an area of 
native range on a nearly level lake terrace. 


АЛ1--0 to 4 inches, pale-brown (10XH 6/3) very fine sandy 
loam, dark yellowish brown (1OYR 4/4) when moist; 
чу eak, fine, granular structure; soft when dry, very 
friable when moist, slightly sticky when wet; very 
strongly ealeüreous; clear boundary. 

А12--4 to 9 inches, pale-brown (10YR 6/8) very fine sandy 

onm, dark grayish brown (fOYR 4/2) when moist; 

massive or weak, fine, granular structure soft when 
dry, very friable when moist, $ sticky when 

Wi very strongly сајептеопа; clear boundary. 

AC—9 to 15 inches, pale-brown (0YR 6/3) vory fine sandy 

oam, brown (JOYR 5/3) when moist; massive, or 

weak, fine, стапат structure; soft when dry, very 
frinble when moist, slightly sticky when wet; very 
strongly calcareous ; clear boundary. 

(1—15 to 20 inches, pale-yellow (2.5Y 7/4) fine sandy loam, 

ight yellowish brown БҰ 6/4) when moist; mas- 

ive: soft when dry, very friable when moist, slightly 

y when wet; very strongly calcareous: clear, 

irregular boundary. 

(2—20 to 28 inches, pale-vellow (2.5X 7/4) fine sandy loam, 

ight yellowish brown (2.5¥ 6/4) when moist; mas- 
Sive, or weak, coarse, subangulür blocky structure; 
Slightly hard when dry, friable when moist, slightly 
sticky when wet: very strongly calcareous; abrupt, 
irregular boundary. 

116--28 to 32 inches, white (2.5Y 8/2) to pale-yellow (2.5Y 
8/4) silty clay loam, light gray (2.5Y 7/2) to pale 

ellow (2.5Y 7/4) when moist, mottled with olive 

How (2.5Y 6/8) when dry, light olive brown (2.5Y 
5/6) when moist; weak, fine and medium, prismatic 
structure breaking to weak, medium, subangular 
blocky; hard when dry, friable when moi slightly 
sticky when wet: very strongly calcareous: iron man- 
ganese stains; clear, irregular boundary. 

IIIC—32 to 41 inches, white (2.5Y 8/0 to 5/9) silty clay loam. 
light gray (2.5¥ 7/2) when moist; weak, fine and 
medium, subangular blocky stri іште; slig ћу ћата 
when dry, friable when moist, very sticky when wet; 
very strongly calcareous: clear, irregular boundary. 

IVC—A1 fo 55 inches +, white (2.51 N 8/0) stratified silty 


cl silt loam, and silty clay loam that is light gray 
(2.5Y 7/2) when moist; mottled with light gray (2.5Y 


1/2) when dry, light brownish gray (2.5 6/2) when 
moist; massive; soft to very hard when dry. friable 
io firm when moist, very кМеку when wets very 
strongly eteareous с апу soft concretions of елісітин 
sulfate; calcium carbonate oceurs in finely divided 
forms; iron manganese stains. 
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Wirr LOAM (modal). Те profile described is in the 
ХЕМЗЕ МЕИ «ес. 4, T. 6 N., В. 8 E. The soil is well 
drained. it formed in mixed piedmont fan deposits washed 
from quartzite, schist, gneiss, igneous rock, and limestone, 
Plant roots are abundant to a depth of 39 inches, and 
there are a few below that depth. The site is in an area 
of native range on nearly level upland ridge crests 
(elevation 6,200 feet). 


A11—0 to 2 inches, brown (7.5YR 5/4) lomm, dark brown 
(УВ 4/4) when moist; weak, medium, platy strue- 
M breaking to weak, very fine, granular: soft when 
dry, very friable when moist, slightly sticky when wet: 
noncalcareous; abrupt boundary. 

412 — to 6 inches, brown (ТРУК 5/4) heavy loam, dark brown 
(ТУ 3/4) when moist: weak, thick, platy structure 
breaking to moderate, fine, gri nular: soft when dry, 
very friable when moist, slightly sticky when wet: 
nonenlcitveous: clear boundary. 

B21t—6 to 12 inches, dark-brown (7.5YR 4/8) clay loam, dark 
reddish brown (5YR 3/4) when moist; weak, medinm, 
prismatic structure breaking to moderate, medium. 
subangular blocky and moderate, fine, granular; hard 
when dry, very friable when moist, sticky when wet; 
noncáaleareons; continuous clay films; clear, wavy 
boundary. 

B22t—12 to 17 inches, brown ((5YR 5/4) clay loam, dark 
brown СТОУК 4/3) when moist: weak, medium, pris- 
matic structure breaking to moderate, medium, sub- 
angular blocky: hard when dry, very friable when 
moist, sticky when wet: weakly calcareous; continuous 
clay films; clear, wavy boundary 

B31ca—11Y to 23 inches, brown ( YR light elay loam, 
dark brown СТОУК 4/3) when moist: weak, medium, 
prismatic structure breaking to weak. medium, sub- 
angular blocky: very hard when dry, friable when 
moist, slightly sticky when wet: very strongly caleare- 
ous: many soft concretions of calcium carbonate: 
nearly continuous clay films; clear, wavy boundary. 

B32ca—23 to 32 inches, brown (7TOYR 5/4) heavy loam, dark 
brown (7.5YR 4/4) when moist; weak, medium, pri 
matic structure breaking to weak, medium and coarse, 
зарапешат blocky: very hard when dry, firm when 
moist, slightly sticky when wet; very strongly caleare- 
ons; caleium carbonate oceurs as thin seams and as 
soft coneretions; patehy clay films; clear, wavy 
boundary. 

Cca-—32 to 53 inches, white (T3YR N 5/0) heavy loam, light 
brown (T.5YR 6/4) when moist: massive: hard when 
dry, very friable when moist, slightly sticky when wet: 
very strongly calcareous: calcium carbonate occurs in 
finely divided forms; gradual, wavy boundary. (This 
horizon was analyzed in two parts.) 

B21bea--53 to 62 inches, pinkish-white (7.5YR 5/2) heavy 
loam, light brown (7.5YR 6/4) when moist: massive 
to weak, medium, granular structure; hard when dry, 
very friable when moist, slightly sticky when wet: 
very strongly calcareous: calcium earbonate occurs as 
soft concretions; iron manganese stains; gradual, 
wary boundary. 

B22ben—62 to 11 inches, pinkish-gray (7.5YR 7/2) heavy loam, 
brown СТОУК 5/4) when moist; massive to weak, 
medium, granular structure; very hard when dry, 
firm when moist, slightly stieky when wet: very 
strongly calcarcous; few soft calcium carbonate con- 
eretions: few iron manganese stains: abrupt, wavy 
boundary. 

71 to 54 inches, reddish-brown (SYR 5/4) clay loam, 
reddish brown (SYR 4/4) when moist; moderate, fine, 
snbangular blocky structure: very hard when dry, 
firm when moist, sticky when wot; weakly calenreous : 
patchy clay films; some iron тагапехе stains; vertical 
pockets of massive caliche that is white (SYR 8/1) ќе 
pinkish gray (SYR 7/2) when moist and is hard when 
dry, very friable when moist, and slightly sticky when 
wet. 
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Warr roam (modal). The profile described is in the 


NWINWYSWY, кес. 13, T. 9 N., R. 7 E. The soil is well 
drained, It formed in mixed piedmont fan deposits washed 
from quartzite, schist, gneiss, igneous rock, and limestone. 
The site is in an area of native range on gently sloping 
upland fans. 


А1--0 to 3 inches, brown (LOYR 2/2) loam, dark brown (10YR 
4/8) when moist; weak, thin to medium, platy struc- 
ture breaking to weak, fine, granular; soft when dry, 
very friable when moist, slightly sticky when wet; 
noncalcareous; Gear boundary. 

B21t—3 to 7 inches, dark-brown (7.5YR 4/4) heavy loam, dark 
brown (7.5YR 3/4) when moist; moderate, coarse, 
prismatic structure breaking to weak, fine to ‘medium, 
subangular blocky; slightly bard when dry, very 
friable when moi sticky when wet; patchy clay 
E попсајсакеона ; clear boundary. 

322t—'1 to 11 inches, reddish-brown GYR 4/5) clay loam, 
E" irk reddish brown (SYR 3/3) when moist: moderate, 
Coarse, prismatic structure breaking to moderate, fine 
to medium, angular and subangular blocky; very hard 
when dry, friable when moist, sticky when wet; con- 
tinuous clay films; noncalcareous; clear boundary. 

3—11 to 17 inches, brown (7.5YR 5/4) clay loam, dark brown 
(ПАУН 4/4) when moist: weak, coarse, prismatic 
structure breaking to weak, fino to medium, subangular 
blocky : very hard when dry, friable when moist, sticky 
when wet; continuous clay films; nonealcareous ; clear 
boundary. 

B31en—17 to 26 inches, reddish-brown (SYR 5/4) loam, red- 
dish brown (SYR 4/4) when moist; weak, medium, 
subangular blocky structure: very hard when dry, 
friable when nic lightly sticky when wet; Ише 
coatings on ped faces: nearly continuons clay films: 
weakly calcareous; clear boundary. 

BS2ca—-26 to 32 inches, reddish-brown (SYR 5/43) loam, reddish 
brown (SYR 4/4) when 1 massive, or weak, 
coarse, subangular blocky structure; very hard when 
dry, friable when moist, slightly stieky when wet; lime 
coatings on ped faces: few lime concretions; patchy 
clay films: weakly calcareous: clear houndary. 

Clea—32 to 42 inches, pinkishavhite (SYR 8/2) loam, pinkish 
gray (БУВ 77 ) when moist; massive; hard when dry, 
friable when moist, nonsticky when wet; lime oec 
in finely divided forms: very strongly calcareous; 
clear, wavy boundary. 

C2ea-—42 to 53 inches +, pinkish-gray (БУВ 7/2) loam, light 
reddish brown (SYR 6/4) when moist; massive: 
slightly hard when dry, very friable when moist, non- 
sticky when wet; lime occurs in finely divided forms; 
very strongly caleareous, 


Wrrr Loam (nenmodal).—The profile cerned is in 


ан 2 МЕМ ХУУД, вес. 16, T. 5 N., В. 6 E. The soil i 


we 


190 quartzite, schist, өтей 


ават. Tt formed i in piedmont fan deposits wash d 
igneous rock, and lime 


The site is in an area of native r ange on upland fans in the 
foothills of the Manzano Mountains (elevation 7,200 feet). 


АЛ—0 to 3 inches, brown (7.5YR 5/4) loam, dark brown (7.5YR 
4/2) when moist; weak, thin, platy structure breaking 
to weak, fine, g anular; + slightly hard when dry, very 
friable when moist, slightly sticky when wet; noncal- 
careous ; clear boundary. 

B1—3 to 8 inches, reddish-brown (SYR 4/4) light sandy clay 
loam, dark reddish brown (SYR 3/4) when moist; 
weak, fine and medium, prismatic structure breaking 
to weak, fine and medium, subangular blocky; hard 
when dry. very friable when moist, slightly sticky 
when wet; noncaleareous; patehy clay films; clear 
boundary. 

B2t—S to 12 inches, dark reddish-brown (БУВ 3/3) clay loam, 
dark reddish brown (SYR 3/3) when moist; w enk. 
fine and medium, prismatic structure breaking to mod- 
erate, fine and medium, angular and subangular 
blocky; very hard when dry, firm when moist, sticky 
when wet; noncalcareous: continuous clay films; clear 
boundary. 


TORRANCE 


у silty clay loam, 
moderate, me- 
structure; very 
slightly sticky 
clay films: 


39-19 to 22 inches, reddish-brown (SYR 4/4 
reddish brown (SYR 4/3) when moi 
dium, angular and subangular block 
hard when dry, frinble when moist, 
when wot; noncalcareous; continuous 
abrupt, wavy boundary. 

А10с8--22 to 29 i 


‘hes, brown (ТУН 5/4) heavy loam, dark 
brown СТ R 4/4) when moist; weak, fine and me- 
dium, subangukir blocky structure; very bard when 
dry, friable when moist, slightly sticky when wet: 
strongly calcareous; calcium carbonate occurs as thin 
seams; patchy clay fms; clear boundary. 

B21tbea—29 to 37 inches, reddish-brown (GYR 5/4) clay loam, 
reddish brown (SYR 4/4) when moist: moderate, fine 
and medium, angular and subangular blocky struc- 
ture; hard when dry, friable when moist, slightly 
sticky when wet; strongly calcareous; calcium car- 
bonate occurs as thin scams; patcby elay filins; grad- 
ual boundary. 

DB22tb—37 to 47 inches, reddish-brown (SYR 5/4) clay loam. 
reddish brown (SYR 4/4) when moist; moderate, fine 
and medium, angular and subangnular blocky struc ture; 
hard when dry, very friable when moist, slightly sticky 
when wet; caleareous; noncalcareous inside peds; 
patchy clay films: iron manganese and organic stains; 
a thin layer of waterworn gravel occurs above this 
horizon in opposite end of pit; clear boundary. 

DB3bea-—47 to 62 inches, yellowish-red (SYR 5/6) clay loam, 
yellowish red (SYR 4/6) when moist: moderate, fine 
and medium, angular and subangular blocky struc- 
ture; hard when dry, very friable when moist, stieky 
when wet; calcareous: nonenleareous inside рейх: 
patehy clay films: iron manganese and organic stains: 
cnlecium carbonate occurs as soft coneretions: clear 
boundary. 

Chea—-62 to 84 inches, 


reddish “yellow (SYR 6/8) clay loam. 
yellowish red (SYR 5/8) when moist; mottled with 
pinkish white (SYR 8/2) to pink (SYR 8/3) when 
mo massive, or weak, fine and medium, snbangular 
bloc кітпе ture; hard when dry, frinble when moist, 
Slightly sticky when wet; very strongly саїсагсонх: 
caleium carbonate occurs in finely divided forms and 
as soft concretions ; patchy clay films. 


Additional Facts About the Area 


This section gives general facts about the Torrance 
Area. It briefly giscustes the history and development. of 
the Area, ranching and farming, and other subjects of 
general interest. The agricultural statistics used are from 
the Burean of the Census, 


History and development 

The early inhabitants of the Torrance Area were 
Pueblo Indians. When explorers visited the Area in the 
16th century, they found the Indians living in “many- 
storied houses” along the eastern side of the Sierra Morena 
Mountains, now called the Manzano Mountains. Early in 
the 17th century, Spanish missionaries founded mission 
churches near Abo, Punta de Aqua, Manzano, and Tajique. 

The Indians raised tur keys and eultiv ated. maize, beans, 
and gourds on soils mapped in this survey as the Witt- 
W. ileoxson-' larkevsprings association. They were a pence- 
loving people and were not prepared to defend themselves 
against the roving bands who attacked time after time 
until the Pueblos "eventually f led across the Rio Grande. 
They returned to the area around Manzano early in the 
18th century and began rebuilding their homes. 

White settlers began arriving in the 18th century. They 
were mostly sheep ranchers, and their flocks roamed freely 
The sheepmen were gradually displaced by homescekers 
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early in the 19th century. Some of the settlers established 
sawmills in the Manzano and Galinas Mountains and cut 


lumber from logs harvested mainly from Tampico soils 
of the mountain valleys, for use in building homes, barns, 
and corrals. Remnants of some of these sawmills can still 
be found along the major roads leading into the mountains. 

p the coming of the railroads, the salt lakes in the 
Willard-Ildefonso-Karde association provided most of the 

salt supply for northern New ND The salt was carried 
in wagons to Santa Fe and nearby points, where it was 
traded for grain and other supplies. Some of the salt was 
transpor ted south into Mexico. The ev aporation beds used 
for collecting the salt are still discernible at La Salina 
Grant, east of Willard. 

‘Torrance County was organized in January 1905 from 
parts of Valencia, Line oln, | Socorro, and Bernalillo Coun- 
ties. A modern courthouse was constructed in Estancia, the 
county seat, in 1910. 

The рој pulation of Torrance County grew r МІНІ with 
the coming of the railroads, and by 1910 had reached a 
peak of 10,1 119. It has gradually decreased since that time 
to the 1960 census figure of 6,491. 


Ranching and farming 

The Torrance Area is primarily agricultural. The 1964 
Census of 9 7 ulture showed 293 farms in Torrance 
County. Most of + these are operated by their owners. The 
average size of the farms is about 4, 600 acres. There were 
103 miscellaneous and unclassified farms. The other farms 
were classified as follows: 


Type No. of farms 
Cash-grain 222... fan ма ми ното 12 
Cotton ____-_--- 1 
Field crops other than cotton. тэ p 3 
General — 16 
Dairy 10 
Livestock other than dain Бақай 142 
Livestock rancheSs 222222 132 


The production of livestock, mainly beef cattle and 
sheep, is the major enterprise in Torrance County. Пеге- 
ford and Angus are the common breeds of beef animals, 
and IIolstein the most common dairy breed. The 1964 
census shows 26,214 cattle and calves in the county, 620 
milk cows, and 22,067 sheep and lambs. Quarter horses and 
thoroughbreds are common. 

The acreage of the principal crops grown in 
County in 1964 is given in the following list. 

Crop 
alfalfa mixtures. 


‘Torrance 


Alfalfa or 


Wheat, winter... BAe mate She oes 580 
Corn for Silage - 1, 068 
Corn for grain. ü 864 
Beans ____-_- 5422555 802 
Potatoes, Irish. л E 558 
Sorghum for grain. 3 369 
Sorghum for silage 2 40 
BATION аа ы сыры ы даа a ak ER 45 


Alfalfa is the major crop. Most of it is grown on soils 
of the Manzano, Willard, and Witt series. Some is grown 
in irrigated pastures with a mixture of orchardgrass and 
bromeerass. Most is cut and baled for hay. Some dairymen 
chop alfalfa for silage or feed it freshly chopped from 
the field. 

Winter wheat is suited to the Witt, Manzano, Clovis, 
Penistaja, Wileoxson, and Alicia soils, and there is usually 
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enough winter moisture to get the stand established, Some 
spring wheat is grown, but it is difficult to establish stands 
because rainfall is low in spring and the winds are strong. 
The acreage of wheat has decreased by about 90 percent 
since 1950. Most of the wheat crop is grown without 
irrigation. 

The acreage of corn grown for silage and grain decreased 

during the late 194075 and e: uly 195075. In recent years the 
acreage has been increased because dair ving has increasec 
and more feed is needed f for cattle. Corn is grown for silage 
on irrigated soils of the W itt, Manzano, and W illard 
series, Corn grown for grain 1 5 produced on both irrigated 
and unirrigated soils of the W itt, Manzano, Willard, anc 
Wilcoxson series. 
Pinto beans were once the principal cash crop grown on 
soils of the Witt-Harvey-Manzano association and the 
Witt-Wilcoxson-Turkeysprings association, but low rain- 
fall, crop disease, and insects have forced farmers to reduce 
the acreage, and pinto beans are now of only minor impor- 
tance. In recent years most unirrigated areas have been 
reseeded to native grasses, Some areas of Witt and Alicia 
soils in the foothills of the Manzano Mountains are used 
for pinto beans, wheat, corn, and sorghum. 

Irrigation was attempted as early as 1906, but it was 
not until the drought of the 1930's that serious interest in 
irrigation developed. Many wells have been drilled since 
that time, and the major part of the farming area of the 
Witt-Harvey-Manzano association is now irrigated, There 
were 67 irrigated farms in Torrance C ee in 1964, all in 
the west-central part of the Area and near the western 
odge of the Willard-Ildefonso-Karde association. The aver- 
age size of these farms is 136 acres, Alfalfa, corn, potatoes, 
and pinto beans are the main r i ES crops. Most of the 
irrigation water comes from we А. few small fields near 
Manzano are irrigated from a йн ing fed lake, 

Potatoes and sugar beets are grown under irrigation, 
mostly under contract with a processing company. Red 
and white potatoes are commonly grown on Witt and 
Manzano soils. ee beets 5 grown mainly on the more 
alkaline areas of Willard soil s and on Manzano and Witt 
soils. Other truck crops, such as onions, lettuce, and carrots, 
are suitable for the soils of this Area, but the small demand 
does not warrant their production. 

Sorghum is produced for grain, silage, and bundle feed. 
Most of the grain and bundle feed is produced on Manzano 
soils without irrigation. but sorghum for silage is grown 
on irrigated soils, mainly those of the Manzano, Willard, 
and Witt series. The growing season is often too short. for 
good vields of grain: yields of sorghum grown for silage 
are often less than yields of corn. 

Barley is grown mostly under irrigation on areas of 
Willard and Manzano soils and is used for feed and as a 
cash crop. The acreage is small. 


Industry, transportation, and markets 


The Torrance Area has few industries and none that 
employ Jarge numbers of workers. ‘There is a cement- 
processing plant, a garment factory, a feed mill, and plants 
where beans and potatoes are cleaned and sacked for 
marketing. 

Gas avel, ини у for use ін road und | мелу construc 
Hon, is excavated Tron areas of Шато and Dean soils, 
Logging companies harvest timber, mostly diseased und 
mature trees, from the mountainous areas, Posts and fire- 
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wood are eut from stands of pinyon, juniper, and oak, 
mainly on Pinon and Laporte soils, for local consumption 
or for marketing nearby. 

The Area has good transportation. Two railroads and 
three bus lines are operated. Good Federal and State high- 
ways provide access to all communities. 

Livestock is trucked to Albuquerque, 40 miles northwest 
of Estancia, for auction or is shipped 1 oy rail or truck to 
markets at Clovis. Milk is collected daily from dairy farms 
and trucked to Albuquerque and Santa Fe for processing. 
Sugar beets are ши by rail from Moriarty to markets 
т Co lorado. Wheat is marketed in Mountainair and 
Estancia. Most of the hay, corn, and sorghum crop 18 
processed by a feed 15 ас Estancia, mainly for use within 
the Area. Soils of the Witt-ITarvey-Manzano association 
and the Willard-Ildefonso- Karde association, which 
produce most of the farm products, are convenient to 
transportation and marketing facilities. 


Ground water 


The recharge of ground water in the Torrance Area 
results partly from local precipitation and partly from 
runoff from the Manzano and Gallinas Mountains and 
from the Pedernal Hills. The effect of local precipitation is 
generally slight, especially at th e lower elevations, because 
most of the rainfall ev vaporates or is used by plants, Run- 
off from the mountains is the more inpar unt source, 

The amount of ground water and its quality vary con- 
siderably from one plac eto another. 

Tn the Manzano Mountains and the Pedernal Hills and 
in areas around Lobo НИЕ and Chameleon Hill, the 
Precambrian rocks are a source of small to moderate quan- 
tities of water. In some of the adjacent areas, the water- 
bearing strata are Precambrian rocks overlain by Permian 
rocks (14). 

The principal aquifer underlying the Witt-Wilcoxson- 
Turkeysprings association, in the northern part of the 
Manzano Mountains and eastward to the Estancia Lake 
Basin, is the upper arkosic limestone member of the 
Madera formation. This aquifer is a source of water of 
satisfactory quality for livestock and for . wells, 

In the area south of Manzano and north of the Chupa- 
dera Mesa, between n. Manzano Mountains and the 
Estancia Lake Basin, the Abo formation supplies water 
suitable for livestock bud for domestic wells. 

The Yeso formation, which overlies the Abo formation, 
is the principal aquifer in about half of the Torrance 
Area. It occurs mainly in areas of the La Fonda-Alicia- 
Rock eae association and is a source of water for stock 
wells throughout most of the outerop area. It is also a 
source of water for public-supply wells near Mountainair 
and for irrigation wells in a small area south of Lobo ТИП. 
Because of its chemical quality, the water from most wells 
tapping the Yeso Toron is undesirable for drinking 
or irrigation, but it is usable for e livestock. The 
Glorieta sandstone member of the S n Andres formation, 
which overlies the Yeso formation in an area id of 
Moriarty, is a source of irrigation water in that are 

In the northeastern corner of the Torrance Area, | eds of 
the Dockum group bear water of good quality at depths 


of less thun 300 feet. The valley- fill deposits west of the 
Estancia Lake Basin, underlyi ng rens of the Witt 
Пагуеу-Мануано association and the Witt- Wileoxson 


Turkeysprings association, furnish water for irrigation 
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and other purposes in the west-central part of the Area, 
Most of these wells range from 100 to 300 feet in depth. 
The nonpumping water levels in most of the irrigation 
wells range from 10 to 150 feet, and in most of the stock- 
water wells, from 10 to 250 feet. 

Generally, water from wells west of State Highway 11 
is chemically satisfactory for drinking, for watering 
domestie livestoek, and for irrigation. In areas east of the 
Highway, in the Willard-Ildefonso-Karde association and 
particularly in the vicinity of the playa lakes, the water 
15 generally undesirable or unsatisfactory for drinking, for 
most domestic uses, and for irrigation, but it is satisfactory 
for watering livestock. 

The igneous and metamorphic rocks underlying the Pe- 
dernal Hills are the water-bearing strata that supply wa- 
ter for livestock and domestic wells in the Clovis-Otero- 
Rock land association. Wells in this area range from 53 
to 405 feet in depth, and water levels range from 34 to 
360 feet below the surface, Chemically, the water is gen- 
erally satisfactory for livestock, for irrigation, and for 
most domestic uses, but in places it is undesirable for drink- 
ing. Obtaining good water is more difficult in this part 
of the Torrance Area than in any other, 

In the eastern uplands the Yeso formation is the prin- 
cipal aquifer. The depth of the wells in these areas ranges 
from 75 to 3,600 feet, and water levels range from 72 to 
940 feet. In chemical quality, the water varies widely; the 
worst is unsatisfactory for drinking and for most domestic 
»urposes but is satisfactory for watering livestock and for 
irrigation. The yield is sufficient to supply windmills. 

The Yeso formation is also the principal aquifer under- 
lying the northern end of the Chupadera Mesa, Wells 
range from 250 to about 970 feet in depth, and water levels 
range from 200 to about 750 feet. Chemically, the water 
is not satisfactory for drinking or domestic use, but it is 
suitable for watering livestock. 

The principal aquifers underlying the Encino Lake 
Basin are Precambrian rocks in the western part of the 
Basin and the Yeso formation in the other parts. Wells 
furnish water for livestock, for domestic purposes, and for 
railroad supply. The depth of the wells ranges from 24 to 
640 feet, and water levels range from 18 to 540 feet. Chem- 
ically, the water is satisfactory for livestock, but it is not 
satisfactory in all places for drinking, for domestic use, 
or for irrigation. 


Recreation 


The Forest Service has developed several areas in the 
Wilcoxson-Supervisor-Pino association for camp grounds 
and picnic facilities. The more important of these are 
Fourth of July Springs along the Tajique-Torreon loop 
road, the Capillo campgrounds, the Red Canyon camp- 
grounds in the Manzano Mountains, and the Red Cloud 
Canyon campgrounds in the Gallinas Mountains. Roads to 
these areas are well maintained. 

Manzano Lake (fig. 98), near the community of Man- 
zano, is open to fishermen the year around, as is Tajique 
Creek, west of the community of Tajique. These waters 
are stocked with trout several times a year by the New 
Mexico Department of Game and Fish. 

Deer are numerous in the Torrance Area. Soil associa- 
tions 2, 5, and 9 in the Corona area of the Gallinas 
Mountains are popular hunting grounds for loeal and out- 
of-State hunters. Soil associations 2, 3, und + in the foot- 


Figure 38.—Manzano Lake, fed by spring water and stocked with 
trout. 


hills of the Manzano Mountains are also popular. There 
are good populations of mourning doves and plains jack- 
rabbits. In most years there are enough wild turkeys in 
the mountainous areas for hunting. Sparse populations of 
antelope roam the soils of the Clovis-Otero-Rock land asso- 
ciation, but hunting permits are seldom issued. 

Ruins of many Indian dwellings and villages are pre- 
served in the Torrance Area. The Gran Quivira Ruins 
(fig. 39), about 25 miles south of Mountainair on State 
Highway 10, have been designated as a National Monu- 
ment, The National Park Service maintains a museum on 
the site, as well as eampgrounds nearby. It supervises all 
excavations in the area surrounding the ruins. Thousands 
of visitors come each year. 

The Abo Ruins, about 9 miles southwest of Mountainair 
on U.S. Highway 60, and the Quarai Ruins, about § miles 
north of Mountainair on State Highway 10, have been des- 
ignated as State Monuments, These monuments also attract 
many visitors each year. 

Two fire lookout stations, one on Capillo Peak in the 
Manzano Mountains and one on Gallinas Peak in the Gal- 
linas Mountains, are manned during the fire hazard season, 
usually in June, July, and August. These lookout stations 
are open to the public when they are staffed. They provide 
exceptional views of scenic areas, The stations are accessi- 
ble by good roads. 


Figure 39.—Part of the Gran Quivira National Monument. This 

structure is one of the “many-storicd houses” occupied by Pueblo 

Indians in the early 1600's. The soils surrounding the ruins are of 
the Chupadera and Otero series. 
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Air-dry. To dry or dehumidify forage or hay by means of natural 


air movement, often in the open. 

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil that has so high a degree of alkalinity (рН 8.5 or higher) 
or so high a percentage of exchangeable sodium (15 percent 
or more of the total exchangeable bases), or both, that the 
growth of most crop plants is retarded, 

Aspect. Tho direction toward which a 
exposure, 


slope faces, Synonym: 


SURVEY 


Caliche. A more or less cemented deposit of 
many soils of warn-temperate areas, as in the Southwestern 
States. The material may consist of soft, thin layers in the 
soil or of hard, thick beds just beneath the solum, or it may be 
exposed at the surface by erosion. 

Chiseling. Breaking or loosening subsoil with a chisel cultivator 
or chisel plow. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a хой textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
Jess than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the base of steep slopes. 

Concretions, Grains. pellets, or nodules of various sizes, shapes, 
and colors, consisting of concentrations of compounds or of 
soll grains cemented together. The composition of some con- 
cretions is unlike that of the surrounding soil. Calcium car- 
bonate and поп oxide are examples of material commonly 
found in concretions, 

Censistence, soil. The feel of the soil and the ease with which a 
jump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent; will not hold together in a mass. 

Friable,—When moist, crushes easily under gentle pressure De- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
ғап be pressed into a lump: will form a “wire” when rolled 
between thumb and forefinger, 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Ft. When dry, breaks into powder or iudividual grains under 
very slight pressure. 

Coimoented.—THard and brittle; little affected by moistening. 

Diversion, or diversion terrace. A ridge of earth, generally a ter- 
race, that is built to divert runoff from its natural course and, 
thus, to protect downslope areas from the effects of such runoff. 

Emergency tillage. Cultivation by listing, chiseling, pitting, basin 
listing, or other means to roughen the soil surface for temporary 
control of wind erosion. 

Eolian soil material. Soil parent material accumulated through 
wind action; commonly refers to sandy material in dunes. 
Erosion, The wearing away of the land surface by wind, running 

water, and other geolog rical agents. 

Fallow. Cropland left idle in order to restore productivity, mainly 
through acemnulation of water, nutrients, or both. The soil 
ordinarily is tilled for at least one growing season to control 
weeds and to aid in the decomposition of plant residue. 

Half-shruh. A perennial plant having stems that are more or less 
woody at the base. 

Headeut. A vertical eut 
gully. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes, These are the major horizons. 

О horizon. The layer of organic matter on the surface of a mineral 
soll. This layer consists of decaying plant residue. 

A horizon. The mineral horizon at the surface or just below an O 
iorizon, This horizon is the one in which living organisms 
аге most active and therefore is marked by the accumulation 
of humus. The horizon may have lost one or more of the 
olowing: soluble salts, clay, and sesquioxides (iron and 
nluminum oxides). 

B horizon. The mineral horizon below an A horizon. The B horizon 

is in part a layer of change from the overlying A to the under- 

ying С horizon. The B horizon also has distinctive character- 
istics caused by (1) aecumulation of clay, sesquioxid 
ramus, or some combination of these; (2) prismatic or blocky 
structure: (3) redder or stronger colors than the A horizon ; 
or (4) some combination of these, Combined A and D horizons 

are usually called the solum, or true soil. If a soil lacks a B 

10rizon, the A horizon alone is the solum. 


calcium carbonate in 


Paused by water erosion at the head of a 
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C horizon. The weathered rock material immediately beneath the 
solum. In most soils this material is presumed to be like that 
from which the overlying horizons were formed. If the ma- 
terial is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer. Consolidated rock beneath the soil The rock usually 
underlies a © horizon but may be immediately beneath an A 
or B horizon. 

Internal soil drainage. The downward movement of water through 
the soil profile. The rate of movement is determined by the 
texture, structure, and other characteristics of the soil profile 
and underlying layers, and by the height of the water table, 
either permanent or perched. Relative terms for expressing in- 

ternal drainage are none, very slow, slow, medium, rapid, and 

very rapid. 

Leached soil A soil in which most of the soluble materials have 
been removed from the entire profile or have been removed 
from one part of the profile and have accumulated in another 
part. 

Listing. The opening of a furrow several inches deep with an im- 
plement that throws the soil to either side. 

Loess. A fine-grained eolian deposit consisting dominantly of silt- 
size particles, 

Ped. An individual natural soil aggregate, such asa crumb, a prism, 
or a block, in contrast to а dod. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values, A soil that tests to pH 7.0 is precisely 
neutral in reaction, because it neither acid nor alkaline. In 
words, the degrees of acidity or alkalinity are expressed thus: 


рН pH 
Extremely acid... Below 45 Mildly alkaline 2 7.4 to 7.8 
Very strongly acid... 4.5 to50 Moderately alkaline. 7.9 t0 8.4 
Strongly acid DA to Strongly alkaline... 8.5 to 9.0 
Medium acid... 5.0 to 6.0 Very strongly 3.1 and 
Slightly acid. 6.1 to 6.5 alkaline. higher 


Neutral — -. 6.6 0 7.3 

Relief. The elevations or inequalities of a land surface, considered 
collectively. 

Saline soil. A soil that contains soluble salts in amounts that im- 
pair growth of plants but that does not contain excess ex- 
changeable sodium. 

Saline-alkali soil. А soil that contains a harmful concentration of 
salts and exchangeable sodium; or one that contains harmful 
salts and is strongly alkaline in reaction: or one that. contains 
harmful salts and exchangeable sodium and is strongly alkaline 
in reaction. The harmful substances are in such a location in 
the көй that growth of most erop plants is less than normal. 

Sand. As a soil separate, individnal rock or mineral fragments 
ranging from 0.05 millimeter to 2.0 millimeters in diameter. 
Most sand grains consist of quartz, but sand may be of any 
mineral composition, As a textural class, soil that is 55 per- 
cent or more sand and not more than 10 percent clay. 
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Silt. As a soil separate, individual mineral particles that range in 
diameter from the upper limit of clay (0.002 millimeter) to 
the lower limit of very fine sand (0.05 millimeter}. As a tex- 
tural class, soil that is SO percent or more silt and less than 
12 percent clay. 

Slickspots. Small areas that are slick when wet because they con- 
tain excess exchangeable sodium, or alkali. 

Soil. A natural, three-dimensional body on the earth's surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting upon рат- 
ent material, as conditioned by relief, over periods of time. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in a mature soil includes the A and D horizons, Generally, the 
characteristics of the material in these horizons are unlike those 
of the underlying material. The living roots and other plant and 
nuimallife Characteristic of (he soil are largely confined to the 
solum. 

Stratified. Composed of, or arranged in, strata, or layers, such as 
stratified alluvium. The term is confined to geological material. 
Layers in soils that result from the processes of soil formation 
are called horizons; those inherited from the parent material 
are called strata. 

Structure, soil The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—píaty (laminated), prismatic 
(verticnl axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
nnd granular. Structurcless soils are either (1) single grain 

(each grain by itself, as in dune sand) or (2) massive (the 

articles adhering without any regular cleavage, as in many 

«Таураля and hardpans). 

Subsoil. Technically, the В horizon; roughly, the part of the profile 

elow plow depth. 

Substratum. Any layer beneath the solum, or true soil. 

Texture, soil The relative proportions of sand, silt, and clay 

articles іп a mass of soil. The basie textural classes, in order 

of increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt toam, sandy clay loam, clay loam, 
silty clay loam, sandy clay, ty clay, and clay. The sand, 
oamy sand, and sandy loam classes may be further divided by 
specifying "coarse," "fino," or “very fine. 

Tilth, soil. The condition of the soil in relation to the growth of 

lants, especially soil structure, Good tilth refers to the friable 

state and is associated with high noneapillary porosity and 
stable, granular structure. А soil in poor tilth is nonfriable, 
lard, nonaggregated, and difficult to till. 

Weathering. All physical and chemical changes produced in rocks 
at or near the earth’s surface by atmospheric agents. These 
changes result in more or less complete disintegration and de- 
composition of the rock. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit in the section "Descriptions of the Soils," 
beginning on page 14, and the description of the series in the section "Morphology of the Soils," beginning on page 114. Addi- 
tional information is given in tables as follows: 


Acreage and extent: table 4, page 14. Engineering uses of soils: table 9, page 78; 
Estimated yields (dryland): table 6, page 67. table 10, page 80; and table 11, page 90. 
Estimated yields (irrigated): table 7, page 72. Analytical data for selected soils: table 13, page 136. 


Dashed lines indicate that the soil was not assigned to a group in that particular classification. 
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i bind T = vis 5 nis а о се ud 57 a аё Мт Moriarty clay loam, 0 to 1 percent slopes------- 32 УТем-1 64 | VIew-1 64 |------ -- | Salty Bottomland 58 - -- 
, р Мо Moriarty clay loam, 2 to 6 percent slopes------- 33 VIew-1 64 | VIew-1 64 | ------ -- |Salty Bottomland 58 -- == 
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GUIDE TO MAPPING UNITS--CONTINUED 


Capability unit Timber Capability unit Timber 
suitability suitability 
De- Dryland Irrigated Range site group De- Dryland Irrigated Range site group 
scribed scribed 
Map on Climate Climate Map on Climate Climate 
symbol Mapping unit page zone 4 Page | голе 5 Page | Symbol Page | Name Page |Number Page symbol Mapping unit page zone 4 Page| zone 5 Page| Symbol Page| Name Page | Number Page 


Oa Osha gravelly loam, 10 to 50 percent slopes----- 33 |УПе-6 65 | ------ ээ || Sees 1A = 3 74 Sm Steep rock 1ал4-------------------------------.. 43 |VITe-3 65 |vIIe-3 65 | ------ Breaks 56 -- -- 
Og Osha gravelly loam, calcareous variant, 20 to А Sn Stony alluvial 1ап4----------------------------- 44 Mie? 66 |------ . чш |-42-------------- -- 4 74 
80 percent slopes----------------------------- 33 |ҮПе-2 65 |VIIe-2 65 | ------ -- | Mountain Shale 57 5 74 So Stony steep 1ап4-----------------------......... 44 |VIIs-3 66 |VIIs-3 66 |------ Hills 57 T а 
Op Otero. and Palma soils--------------------------- 33  |VIe-1 63 |VIe-1 63 | جد‎ -- | Sandy 58 =s == Sp Stroupe stony loam, 15 to 70 percent slopes----- 44 јута 65 |---<-- -- |.------ Mountain Shale 57 — == 
Or Otero and Palma soils, hummocky----------------- 34 |------ =- |VIe-1 63 | ------ -- | Sandy 58 == = Sr Supervisor loam, 40 to 80 percent slopes-------- 44  |VHess (65 | ена -- :e... == 2 74 
Ра Pastura loam, 1 to 9 percent slopes------------- 35 VIIs-1 66 |VIIs-1 66 |------ — | Shallow 58 52: хє Та Tampico 1оап----------------.................... 45 |УІен-5 64 |----- -- |------ 4442 -- 1 74 
РЬ Pastura loam, 9 to 25 percent slopes------------ 35 VIIs-1 66 |VIIs-1 66 | ------ -- | Shallow 58 => es Тс Tapia loam, 0 to 5 percent slopes--------------- 45 |VIs-4 65 |VIs-4 65 | ------ Loamy 57 => => 
Pd Pedrick loamy fine sand------------------------- 35 VIe-1 65 | УТе-1 63 | IVe-2 71 |Sandy 58 -- -- та Tapia-Dean loams, 0 to 5 percent slopes--------- 45 
Ре Pedrick loamy fine sand, hummocky--------------- 36 |------ -- |VIe-1 63 | IVe-2 71 |Sandy 58 = = Tapia 5011--------------------------------- -- |------ -- | VIs-4 65 | ------ Loamy 57 нь. == 
Pf Penistaja fine sandy loam, 0 to 1 percent Dean $011---------------------------------- <=  |зээхат ~ [Me? 64 |------ Limy 57 -- -- 
slopes---------------------------------------- 36 IVe-4 63 | VIe-1 63 | ------ -- | Loamy 57 == ын Те Tapia and Dean soils, ето4ед-------------------- 46 
Pg Penistaja fine sandy loam, 1 to 6 percent Tapia 5011------------------............... -- |VIs-4 65 |VIs-4 65 |------ Loamy 57 -- -- 
CG Û r E н -а----- 36 IVe-4 63 | VIe-1 63 | ------ -- | Loamy 57 =< u^ Dean 5011---------------------------------. -- |VIe-2 64 |VIe-2 64 | ------ Limy 57 => ‚= 
Ph Penistaja loamy fine sand, hummocky, 1 to 8 Tf Tecolote stony loam, 20 to 70 percent slopes---- 46 |VIle-7 66 |------ -- |... 2 | 111224 -- 4 74 
percent slopes-------------------------------- 36 |------ -- | VIe-1 63 | ------ -- | Sandy 58 = = Tg Tecolote stony loam, thick surface variant, 20 
Pm Penistaja sandy clay loam, 1 to 6 percent to 70 percent 510ре5-------------------------- 46 MISS 65 | сно -- |= < [osa -- 2 74 
slopes, eroded-------------------------------- 37 IVe-4 63 | VIc-1 63 | ------ -- | Loamy 57 = ын Th Tesajo gravelly sandy loam, 2 to 15 percent 
Pn Penistaja-Dean complex, 1 to 5 percent slopes--- 37 slope 47 |VIs-1 64 |VIs-1 64 | ------ Shallow 58 -- -- 
Penistaja 5011-----------------............ -- |------ -- | VIe-1 65 | ===> -- | Loamy 57 24 e» Tm Trail loamy fine sand, 5 to 10 percent slopes--- 47 |ҮПе-4 65 | Ште-4 65 | ------ Deep Sand 57 -- - 
Dean 5011------------------------------.... — |------ — | VIe-2 64 | ------ -- | Limy 57 = == Tn Turkeysprings stony loam, 20 to 50 percent 
Po Penistaja-Dean fine sandy loams, 1 to 5 percent 51оре$---------------------------------------- 47 |УПе-2 65 |VIIe-2 65 |------ Mountain Shale 57 -- -- 
s lopes -- a аа ае 38 Wa Washoe cobbly loam, 9 to 25 percent slopes------ 48  |VIIs-3 66 |------ -- |-.---- Hills 57 -- -- 
Penistaja soil----------------------------- -- |------ -- | VIe-2 64 | ------ -- | Loamy 57 aa x Wb Washoe gravelly loam, 1 to 9 percent slopes----- 48  |VIs-1 64 |------ -- |------ Shallow 58 -- -- 
Dean soil---------------------------------- -- — -- | VIe-2 64 | ------ -- | Limy 57 = Es Wc Wilcoxson clay loam, 2 to 10 percent slopes----- 48  |VIs-2 64 |------ -- |------ Clayey 56 .. == 
Рг Pinata stony loam, 25 to 50 percent north Wd Wilcoxson loam, thick surface, 1 to 6 percent 
slopes aa gg ----------------- 38 |ҮПе-6 65 | ------ -- | ------ -- | ——— == 3 74 з1орез---------------------------------------- 49 |IVe-3 62 |VIs-2 64 |------ Loamy 57 = -- 
Ps Pinata stony loam, 20 to 60 percent south ме Wilcoxson stony loam, 5 to 20 percent slónase«-e 49r [VETes7 66 |Шаыз- шш x -- <a A... -- 4 74 
s lopes W ааа 38 VIIe-7 66 | ------ = | ------ -- |----------------- == 4 74 Wf Мі1сохѕоп stony loam, 20 to 50 percent north 
Pt Pinata-Stroupe stony loams, 5 to 20 percent 51орс5-------------------..................... 49 (ЦҮН6-6. 65: |------ == (мана Би || meer -- 3 74 
slopes-------------------------------------~--- 39 VIIs-3 66 | ------ -- | —— -- | Hills 57 da E Wg ^ Wilcoxson stony loam, 15 to 45 percent south 
Pu Pinata-Stroupe stony loams, 20 to 50 percent з1орез---------------------------------------- 49 [16-7 66: — == | Gemas man | зә -- 4 74 
51орев-------------------------------------... 39 УПе-2 65 | ------ -- | ------ -- |Mountain Shale 57 сг == Wh Willard fine sandy loam-------------............ 51 |------ Limy 57 == € 
Pv Pino loam, loamy substratum, 3 to 12 percent Wk Willard loan 50 |------ Limy 57 -- -- 
51оре5-------------------..........1.......... 39 |УПе-6 65 | ------ -- | ------ -- | ----------------- = 3 74 Wl Willard loam, eroded4„%„ 50 Salt Flats 58 = x 
Pw Pino silt loam, 2 to 30 percent slopes---------- 40 VIIe-6 65 | ------ -- | ------ эээ | ese ie 3 74 Wm Willard loam, strongly saline 51 |----- -- |VIs-3 65 |------ Salt Flats 58 эв = 
Рх Pinon channery loam, 3 to 20 percent slopes----- 40 |VIIs-1 66 | VIIs-1 66 | ------ -- | Shallow 58 == = Wn Witt loam, 0 to 1 percent 51орез---------------- 51 Loamy 57 == == 
Pz Prewitt and Manzano soils----------------------- 40 | IVew-1 63 | VIew-1 64 | ------ -- | Bottomland 56 = == Wo Witt clay loam, 0 to 1 percent slopes, eroded--- 52 Loamy 57 -- -- 
Rg Rance-Gypsum land complex----------------------- 41 Wp Witt loam, 1 to 6 percent slopes---------------- 52 |1Уе-5 62 | VIc-1 63 |------ Loamy 57 -- -- 
Rance soil--------------------------------- -- VIIs-2 66 | VIIs-2 66 | ------ -- | Loamy 57 =a == Where slope 15 3 percent ог 1655----------- ы- bao аі [ee зо ЇР 70 | -e-— mem == == == 
Gypsum land-------------------------------- -- | VIIs-2 66 | VIIs-2 66 | ------ -- | Gyp Flats 57 == == Wr Witt clay loam, 1 to 6 percent slopes, eroded--- 52 3 |------ Loamy 57 -- -- 
Rk Nock 1ал4---------------------------------...... 41 | ------ -- | VIIs-1 66 | ------ -- | Shallow 58 = = Where slope is 3 percent or less----------- == |е----- = |------ = [fHe- 700 = — Эн 
Rp Rock outcrop-Pinon-La Fonda сотрїех------------- 42 Ws Witt-Harvey loams, 0 to 3 percent slopes-------- 53 
Rock outcrop------------------------------- -- VIIe-1 65 | VIIe-1 65 | ------ -- | Breaks 56 = - Where slope is 1 percent or 1665----------- == |... ом | жағам „ [fes] o 2. 25. е == 
Pinon 5011------------------------------... -- VIIe-1 65 | VIIe-1 65 | ------ -- | Shallow 58 = = ИСЕ aa s M eS a ird -. |IVe-3 62 [vie- i 63 |...... Loamy 57 же А 
La Fonda soil------------------------------ -- УПе-1 65 | VIIe-1 65 | ------ -- | Loamy 57 “- = Harvey 5011---------------------------..... -- |IVe-3 62 |VIc-1 63 |------ Limy 57 аә ах 
Rs Rock outcrops and slides------------------------ 42 VIIIs-1 66 | ------ zx | 2222 ет: [mtm = = == Wt Witt-llarvey-Pinon loams, 1 to 9 percent slopes-- 53 
Sa Salas stony loam, 30 to 70 percent slopes------- 42 УПе-2 65 | УПе-2 65 | ------ -- |Mountain Shale 57 ээ = Witt soil (slope of 6 percent or less) ----- = |1Уе-5 62 | Уте-1 63. |------ Loamy 57 == — 
Sc Scholle gravelly loam, 1 to 9 percent slopes---- 43 VIs-1 64 | VIs-1 64 | ------ -- | Shallow 58 == ЯВ Harvey soil------ 4 — |VIe-2 64 |Мїе-2 64 |------ Limy 57 es ка 


6 
Sh Scholle loam, 1 to 5 percent slopes------------- 43 VIs-1 64 | VIs-1 84 ee -- | Loamy 57 Se === Pinon soil--------~------------------------ — IVIIS-1 66 IVIIs-1 66 | ------ Shallow 58 -- -- 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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NEW MEXICO AGRICULTURAL EXPERIMENT STATION 


GENERAL SOIL MAP 
TORRANCE AREA, NEW MEXICO 
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SOIL ASSOCIATIONS 


Washoe-lldefonso association: Strongly sloping to steep, 
stony soils formed in mixed alluvium 


Salas-Rock outcrops and slides association: Steep or very 
steep, stony soils on mountains, and Rock land 


Wilcoxson-Supervisor-Pino association: Gently sloping to 
very steep soils formed over limestone, sandstone, schist, 
and felsite 

Witt-Wilcoxson-Turkeysprings association: Gently sloping to 
very steep soils formed over limestone, sandstone, and shale 
and in valley fill; on foothills 


Witt-Harvey-Manzano association: Nearly level to strongly 
sloping soils formed in valley fill or mixed alluvium 


Willard-lldefonso-Karde association: Level to strongly 
sloping soils formed in lake sediments on terraces; gently 
sloping to steep soils formed in wind-deposited materials 
on hills 


Clovis-Otero-Rock land association: Gently sloping to very 
steep soils formed over acid igneous rocks and in valley fill 


Tapia-Dean-Pastura association: Nearly level to strongly 
sloping soils formed over caliche on uplands 


Penistaja-Steep rock land association: Nearly level to 
strongly sloping soils on uplands, and moderately sloping 
to very steep rocky areas on hillsides, mesa escarpments, 
and breaks 


La Fonda-Alicia-Rock outcrop association: Gently sloping 
to strongly sloping soils formed in alluvium from red beds; 
moderately sloping to very steep rock outcrops 


Otero-Palma-Trail association: Undulating to rolling soils 
formed in wind-reworked materials on upland alluvial fans 
February 1968 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


SYMBOL NAME 


Alicia loam, | to 6 percent slopes 


Badland 

Bernal-Slickspot complex 
Bernal—Travessilla fine sandy loams 
Blown-out land 


Capillo loam, 15 to 50 percent slopes 

Carnero loam, 3 to 8 percent slopes 

Chilton gravelly loam 

Chilton-La Fonda complex, 1 to 9 percent slopes 
Chupadera loamy fine sand, 5 to 15 percent slopes 
Clovis loam, 0 to 5 percent slopes 

Clovis soils, 0 to 5 percent slopes, eroded 
Clovis-Dean looms, О to 5 percent slopes 

Clovis and Scholle soils 

Crest stony loam, 5 to 50 percent slopes 


Dean loam, 1 to 9 percent slopes 
Duncan loam, dark variant 


Encierro channery loam, ! to 9 percent slopes 
Erramouspe stony loam, 30 to 60 percent slopes 


Fortwingate stony loam, 5 to 40 percent slopes 
Fuera cobbly loam, 5 to 20 percent slopes 
Fuera соБЫу loom, 20 to 60 percent slopes 


Hagerman fine sandy loam, 1 to 5 percent slopes 
Hagerman—Dean complex, 1 to 5 percent slopes 
Harvey loam, 0 to 1 percent slopes 

Harvey loam, 1 to 9 percent slopes 

Harvey loam, alkali 

Harvey—Dean loams, | to 9 percent slopes 
Harvey and Dean soils, eroded 

Hassell loam, 2 to 5 percent slopes 


Ignacio fine sandy loam, 1 to 5 percent slopes 
Ildefonso fine sandy loam, О to 2 percent slopes 
Ildefonso fine sandy loam, О to 5 percent slopes 
Ildefonso loamy fine sand, О to 5 percent slopes 
Ildefonso stony sandy loam, 1036 30 percent slopes 


Jekley silty clay loam, 20 to 40 percent slopes 


Karde loam, saline 

Karde—Willard loams, saline 

Kech gravelly loam, ! to 9 percent slopes 
Kim—Otero—Pastura complex 
Kim—Pastura—Tapia loams 
Kim-Pinon-Witt loams 


La Fonda loam, 1 to 9 percent slopes 

La Fonda loam, gravelly substratum, 2 to 8 percent slopes 
La Fonda-Alicia loams, 1 to 9 percent slopes 

La Fonda-Rock outcrop complex 

Laporte—Rock outcrop complex 


Manzano loam, 0 to | percent slopes 

Manzano loam, ! to 5 percent slopes 

Manzano loam, saline substratum, 0 to 1 percent slopes 

Mirabal stony sandy loam, high elevation, 10 to 70 
percent slopes 

Mirabal stony sandy loam, 40 to 80 percent slopes 

Moriarty clay loam, 0 to 1 percent slopes 

Moriarty clay loam, 2 to 6 percent slopes 


SYMBOL 


Oa 
Og 


Op 
Or 


NAME 


Osha gravelly loam, 10 to 50 percent slopes 

Osha gravelly loam, calcareous variant, 20 to 80 
percent slopes 

Otero and Palma soils 

Otero and Palma soils, hummocky 


Pastura loam, 1 to 9 percent slopes 

Pastura loam, 9 to 25 percent slopes 

Pedrick loamy fine sand 

Pedrick loamy fine sand, hummocky 

Penistaja fine sandy loam, 0 to | percent slopes 

Penistaja fine sandy loam, 1 to 6 percent slopes 

Penistaja loamy fine sand, hummocky, | to 8 
percent slopes 

Penistaja sandy clay loam, | to 6 percent slopes, 
eroded 

Penistaja—Dean complex, 1 to 5 percent slopes 

Penistaja—Dean fine sandy loams, 1 to 5 percent slopes 

Pinata stony loam, 25 to 50 percent north slopes 

Pinata stony loam, 20 to 60 percent south slopes 

Pinata—Stroupe stony loams, 5 to 20 percent slopes 

Pinata—Stroupe stony loams, 20 to 50 percent slopes 

Pino loam, loamy substratum, 3 to 12 percent slopes 

Pino silt loam, 2 to 30 percent slopes 

Pinon channery loam, 3 to 20 percent slopes 

Prewitt and Manzano soils 


Rance—Gypsum land complex 

Rock land 

Rock outcrop—Pinon—La Fonda complex 
Rock outcrops and slides 


Salas stony loam, 30 to 70 percent slopes 
Scholle gravelly loam, 1 to 9 percent slopes 
Scholle loam, 1 to 5 percent slopes 

Steep rock land 

Stony alluvial land 

Stony steep land 

Stroupe stony loam, 15 to 70 percent slopes 
Supervisor loam, 40 to 80 percent slopes 


Tampico loam 

‘Tapia loam, O te 5 percent slopes 

Tapia—Dean loams, 0 to 5 percent slopes 

Tapia and: Dean: soils; erodad 

Tecolote stony loam, 20 to 70 percent slopes 

Tecolote stony loam, thick surface variant, 20 to 70 
percent slopes 

Tesdio Gravelly: sandy. loam, 5+6: 15 percent slopes 

Trail loamy. fine Send, 5 to 10 percent:slopes 

Turkeysprings stony loam, 20 to 50 percent slopes 


Washoe cobbly loam, 9 to 25 percent slopes 

Washoe gravelly loam, 1 to 9 percent slopes 
Wilcoxson clay loam, 2 to 10 percent slopes 
Wilcoxson loam, thick surface, 1 to 6 percent slopes 
Wilcoxson stony loam, 5 to 20 percent slopes 
Wilcoxson stony loom, 20 to 50 percent north slopes 
Wilcoxson stony loam, 15 to 45 percent south slopes 
Willard fine sandy loam 

Willard loam 

Willard loam, eroded 

Willard loam, strongly saline 

Witt loam, 0 to | percent slopes 

Witt clay loam, 0 to 1 percent slopes, eroded 

Witt loam, 1 to 6 percent slopes 

Witt clay loam, 1 to 6 percent slopes, eroded 
Witt—Harvey loams, 0 to 3 percent slopes 
Witt—Harvey—Pinon loams, 1 to 9 percent slopes 


TORRANCE AREA, NEW MEXICO 


WORKS AND STRUCTURES 


Highways and roads 


Good motor 


Poor motor 


Trail 
Highway markers 
National Interstate 
State or county 
Railroads 
Single track 
Multiple track 
Abandoned 
Bridges and crossings 
Road 
Trail, foot 


Railroad 


R. R. over 

R. R. under 

Tunnel 
Buildings 


School 


Mines and Quarries 
Mine dump ..................... 1 
Pits, gravel or other 
Power line 

Pipeline 

Cemetery 


Dams 


Levee 


Tanks, water, overnight 8 222 


Well, oil ог gas 


e 


CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 
County 

Project area 

Land division corners 
Reservation 

Land grant 


Small park, cemetery, airport 
DRAINAGE 


Streams, double-line 


Perennial 
Intermittent 


Streams, single-line 


Perennial .. 


Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 


Unclassified 


Canals and ditches 
Lakes and ponds 


Perennial 


Intermittent 


Wells, water, irrigation 


Marsh or swamp.. 


Wet spot 


Alluvial fan 


Drainage end .. 


RELIEF 
Escarpments 


vyvvv NYNYYYVYY yyy, 


Bedrock 


WUT Pp rnc 


Other 
2 


Prominent peak cis pep " 


Depressions and sinkholes 
Large Small 


a. 
Unclassified ӨӨ E o 


NEW MEXICO AGRICULTURAL EXPERIMENT STATION 
U. S. FOREST SERVICE 


SOIL SURVEY DATA 


Soil boundary 

and symbol 
Gravel 
Stony, very stony 
Rock outcrops 
Chert fragments 
Clay spot 
Sand spot 
Gumbo or scabby spot 
Made land 
Severely eroded spot 
Blowout, wind erosion 
Gully 


Sand dunes , 


Soil map constructed 1967 by Cartographic Division, 
Soil Conservation Service, USDA, from 1959, 1960 
and 1962 aerial photographs. Controlled mosaic based 
on New Mexico plane coordinate system, central zone, 
transverse Mercator projection, 1927 North American 
datum. 
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